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PROBLEM TO BE SOLVED: To provide a vehicle control 
method which enables smooth running of a vehicle even 
if the characteristics of the components of the vehicle 
are changed. 

SOLUTION: An engine 10 and motors 30 and 40 are 
provided as power sources. The output torques of the 
power sources are measured by torque sensors 71 and 
72 provided on power transmission shafts 54 and 55. In 
accordance with a difference between a target torque 
value determined by a target driving force and the 
measured torque value, at least one of data related to 
the characteristics of vehicle components is learnt. In 
accordance with the characteristics of the vehicle 
components which are obtained by learning, a vehicle is 
controlled. 
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* NOTICES * 

JPO fiudd NCZPZ are not responsible for any 
daxaages caused by tbe use of this translation. 



1 .This docxunent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the car control approach which controls the car which transmits the power outputted 
from the source of power to a wheel through a power transfer shaft, and drives a car Have the torque 
sensor installed on the above-mentioned power transfer shaft, and this torque sensor is used. From 
the difference of the torque desired value and torque measured value which measure the output 
torque of the above-mentioned source of power, and become settled from target driving force, while 
learning at least one of the data about the property of a car component part The car control approach 
characterized by controlling a car based on the property of the car component part obtained by this 
study. 

[Claim 2] The car control approach characterized by leaming the property of the above-mentioned 
prime mover, two rotating machines, and a battery as a property of the above-mentioned car 
component part while having a prime mover and two rotating machines and obtaining car driving 
force from diese sources of power through a power partition system as the above-mentioned source 
of power in the car control approach according to claim 1 . 

[Claim 3] The car control approach characterized by leaming the property of the above-mentioned 
prime mover, a rotating machine, and a battery as a property of the above-mentioned car component 
part while having a prime mover and a rotating machine and obtaining car driving force from these 
sources of power through a change gear as the above-mentioned source of power in the car control 
approach according to claim 1. 

[Claim 4] The car control approach characterized by leaming the property about the other sources of 
power in the car control approach given in either claim 2 or claim 3 while one output of two or more 
above-mentioned sources of power has stopped. 

[Claim 5] The car control approach characterized by detecting the charge-and-discharge capacity of 
the above-mentioned battery, and changing the operation approach of a car fiirther based on this 
battery charge-and-discharge capacity in the car control approach given in either claim 2 or claim 3. 
[Claim 6] The car control approach of having carried out defining a charge initiation threshold and a 
charge termination threshold in adjustable from the charge-and-discharge effectiveness of the above- 
mentioned battery, measuring the power residue of a battery in the car control approach according to 
claim 5, carrying out the charge to a battery, using a rotating machine as a generator if a power 
residue becomes below the above-mentioned charge initiation threshold, and carrying out the 
operation approach by the rotating machine which carries out a generation-of-electrical-energy halt if 
a power residue becomes beyond the above-mentioned charge termination threshold as the 
description. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable car control approach to control 
smoothly the power especially ******(ed) from a power output vinit to a driving shaft about the car 
control approach. 
[0002] 

[Description of the Prior Art] In recent years, the car which has two or more sources of power and 
power transmission devices as a power output unit is examined. As the control approach of this car, 
it had a prime mover, the first motor, and the second motor as a source of power, and had 3 shaft 
type power I/O means as a power transmission device, the source of power and 3 shaft type power 
I/O means were controlled according to target power, and target power is generated, for example as 
indicated by JP,10-98805,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the conventional control approach, although 
the power generated by property change of the component part of the car which constitutes the 
source of power and a power transmission device changed, since it did not note this point, target 
power was not obtained but it had the problem that smooth transit could not be performed. 
[0004] Here, as property change of the component part of a car, an environmental variation can be 
considered to be secular change. There are some to which the power which the engine performance 
falls and outputs with progress of years to immediately after manufacture of sources of power, such 
as a prime mover and a motor, as secular change falls. Moreover, even if it makes it a power 
transmission device, transmissibility falls by wear of device parts, such as a gearing, and the power 
to output declines. Since effectiveness will fall if the case where tiie power to output declines since 
the air inhaled will become thin as an environmental variation, for example, if a prime mover is 
driven at high ground compared with the case where it drives in a wash, and a motor become an 
elevated temperature, the power to output may decline. Thus, when shipment backward years pass, at 
the time of transit in high ground, a cold district, and an intense-heat zone, xmexpected driving torque 
occurs and there is a problem that smooth transit cannot be performed. Moreover, when using a 
motor as a source of power, the output torque of a motor will be changed also by property change of 
the battery which is a power source. 

[0005] Moreover, such a problem is similarly produced, not only when it has two or more prime 
movers and motors as a source of power but when using a single prime mover, or when using CVT 
as a power transmission device. 

[0006] The object of this invention is to offer the possible car control approach of smooth transit, 

even when property change of the component part of a car arises. 

[0007] 

[Means for Solving the Problem] (1) In the car control approach which controls the car which this 
invention transmits the power outputted from the source of power to a wheel through a power 
transfer shaft, and drives a car in order to realize the above-mentioned object Have the torque sensor 
installed on the above-mentioned power transfer shaft, and this torque sensor is used. From the 
difference of the torque desired value and torque measured value which measure the output torque of 
the above-mentioned source of power, and become settled from target driving force, while leaming 
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at least one of the data about the property of a car component part A car is controlled based on the 
property of the car component part obtained by this study. By this approach, even when property 
change of the component part of a car arises, the data in connection with a new property are 
mastered, and smooth transit can be performed. 

[0008] (2) In the car control approach of the above-mentioned (1) publication, while having a prime 
mover and two rotating machines and obtaining car driving force from these sources of power 
through a power partition system as the above-mentioned source of power preferably, learn the 
property of the above-mentioned prime mover, two rotating machines, and a battery as a property of 
the above-mentioned car component part. Also in a car with three power, control for power 
allocation is performed to accuracy, and the car which realized always smooth transit can be 
controlled by this approach. 

[0009] (3) In the car control approach of the above-mentioned (1) publication, while having a prime 
ixiover and a rotating machine and obtaining car driving force from these sources of power through a 
change gear as the above-mentioned source of power preferably, learn the property of the above- 
mentioned prime mover, a rotating machine, and a battery as a property of the above-mentioned car 
component part. Also in a car with a prime mover, a rotating machine, and a change gear, control for 
power allocation is performed to accuracy, and the car which realized always smooth transit can be 
controlled by this approach. 

[0010] (4) In the car control approach the above (2) or given in (3), while one output of two or more 
above-mentioned sources of power has stopped preferably, learn the property about the other sources 
of power. Even when an error arises to the property data about the source of power under halt by this 
approach, incorrect study of the property data conceming the other sources of power can be avoided. 
[001 1] (5) In the car control approach the above (2) or given in (3), preferably, detect the charge- 
and-discharge capacity of the above-mentioned battery, and change the operation approach of a car 
based on this battery charge-and-discharge capacity. Battery charge-and-discharge capacity can 
control the car which realized efficient transit for the effect of ambient temperature also when it 
aged, a carrier beam case and by this approach. 

[0012] (6) If set a charge initiation threshold and a charge termination threshold in adjustable from 
the charge-and-discharge effectiveness of the above-mentioned battery, and the power residue of a 
battery measures, the charge to a battery will carry out, using a rotating machine as a generator if a 
power residue becomes below the above-mentioned charge initiation threshold, and a power residue 
becomes beyond the above-mentioned charge termination threshold preferably, in the car control 
approach of the above-mentioned (5) publication, are made the operation approach by the rotating 
machine which carries out a generation-of-electrical-energy halt carrying out. 
[0013] 

[Embodiment of the Invention] Hereafter, the car control approach by 1 operation gestah of this 
invention is explained using drawing 1 - drawing 12 . First, drawing 1 is used and the configuration 
of the car control system which applies the car control approach by this operation gestalt is 
explained. 

[0014] The car system by this operation gestalt is equipped with the engine 10 which is an intemal 
combustion engine, and the motors 30 and 40 which are rotating machines as a source of power. 
Moreover, it has the epicyclic gear device 50 which is a power partition system as a power 
transmission device. An engine 10 is controlled by the engine control system 210. Motors 30 and 40 
are controlled by the motor control unit 230,240, respectively. 

[0015] The epicychc gear device 50 is the gear train which consists of a sun gear 51, flywheel starter 
gear 52, and pinions 53A and 53B supported by the carrier 53 which rotates on these and the same 
axle. In addition, although the pinion is illustrating only two pieces, it is equipped with two pinions 
which otherwise are not illustrated. Moreover, a sun gear 51 is combined with the sun gear shaft 54, 
flywheel starter gear 52 are combined with the flywheel-starter-gear shaft 55, and the carrier 53 is 
combined with the carrier shaft 56. In addition, about the dynamic relation between these shafts, it 
mentions later. Engine crankshafts are the carrier shaft 56 and this body. The revolving shafts of a 
motor 30 are the flywheel-starter-gear shaft 55 and this body. The revolving shafts of a motor 40 are 
the sun gear shaft 54 and this body. 

[0016] The ring wheel shaft 55 is combined with the differential gear 64 through the power drawing 
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gear 62. Therefore, the power outputted by the engine 10 and motors 30 and 40 lets the epicyclic 
gear device 50 which is a power partition system pass, and is eventually transmitted to the driving 
wheels 66A and 66B on either side. 

[0017] Electrical signal-connection of the car control device 100 is made with the engine control 
system 210 and the motor control device 230,250, and it carries out generalization control of each of 
these control devices 210,230,250. The car control unit 100 is constituted by CPU102, ROM103 and 
RAM104, a timer 105, 1/OLSI106, and those buses 107 to connect. CPU102 controls an engine 
control system 210 and the motor control unit 230,250 based on the control program stored in 
ROM 103. Various input signals are inputted into the car control unit 100 through IO/LSI106, and are 
temporarily stored in RAM 104. CPU102 computes a control signal based on the input signal 
showing the condition of the car stored in RAMI 04, and this control signal is outputted to an engine 
control system 210 and the motor control unit 230,250 through IO/LSI106. A timer 105 generates an 
interrupt request in CPU102 with a predetermined period, and CPU102 performs the control program 
stored in ROM103 according to this. 

[0018] The car system of this operation gestalt is equipped with the 1st torque sensor 71, 2nd torque 
sensor 72 and accelerator pedal ****** sensor 73, the brake-pedal ****** sensor 74, the 1st 
wattmeter 75, the 2nd wattmeter 76, and the battery power residue detector 77. The 1st torque sensor 
71 is installed immediately after the epicyclic gear device on the flywheel-starter-gear shaft 55 which 
is one of the power transfer shafts, and detects the output torque of the flywheel-starter-gear shaft 55. 
The 2nd torque sensor 72 is installed on the sun gear shaft 54, and detects the output torque of the 
sun gear shaft 54. The accelerator pedal ****** sensor 73 detects the treading-in angle of an 
accelerator pedal. The brake-pedal ****** sensor 74 detects the treading-in angle of a brake pedal. It 
connects with the motor 30 between batteries 70, and the 1st wattmeter 75 detects the amount of 
charges and discharges between a motor 30 and a battery 70. It connects with the motor 40 between 
batteries 70, and the 2nd wattmeter 76 detects the amount of charges and discharges between a motor 
40 and a battery 70. The battery power residue detector 77 detects the power residue of a battery 70. 
In addition, although the graphic display is omitted, the engine water temperature sensor, the 
temperature sensor of a motor 30, the temperature sensor of a motor 40, the OAT sensor, etc. are 
installed besides these sensors. Moreover, sensing also of the rotational frequency of each source of 
power can be carried out by using REFUKAUNTA which is inherent in a device. The measurement 
value of these sensors is inputted into the car control unit 100 through direct or an engine control 
system 210, the motor control unit 230,240, etc. 

[0019] A battery 70 has motors 30 and 40 and respectively electric connection, and electrical energy 
is mutually delivered and received among these. The motor 30 which is a rotating machine has the 
Amotion as a generator which generates electricity by receiving extemal force fi-om the revolving 
shaft with the work as a motor which suppUes a dynamic turning effort to a revolving shaft. The 
magnitude of the turning effort when consuming the electrical energy of a battery 70 as a motor, and 
generating tuming effort is controlled by the motor control unit 230. The magnitude of the 
generation-of-electrical-energy energy when receiving extemal force as a generator and supplying 
electrical energy to a battery 70 is also controlled by the motor control unit 230. The motor 40 as 
well as a motor 30 works as a motor and a generator, and the tuming effort and the amount of 
generations of electrical energy are controlled by the motor control unit 240. 
[0020] The command value of tuming effort and the amoimt of generations of electrical energy 
which motors 30 and 40 should generate fi-om the car control unit 100, respectively is supplied to the 
motor control unit 230,240, and it controls according to this. 

[0021] Next, the engine control structure of a system of the car control system which applies the car 
control approach by this operation gestalt is explained using drawing 2 . The throttle valve 13 is 
supported pivotable by the inlet pipe 12 of an engine 10. The opening of a throttle valve 13 is 
controlled by the throttle controlling mechanism 14. The throttle controUing mechanism 14 controls 
the opening of a throttle valve 13 based on the control signal of the throttle-valve opening command 
supplied fi-om an engine control system 230. 

[0022] In the upstream of each cylinder of an engine 10, the fuel injectors 15 A, 15B, 15C, and 15D 
which inject a fiiel are formed in the branched inlet pipe 12. A fiiel injector 15 controls fuel oil 
consumption by the fiiel-injection signal supplied firom an engine control system 230. Ignitions 16 A, 
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16B, 16C, and 16D are formed in each cylinder upper part. An ignition 16 lights the ignition signal 
**** fuel supplied from an engine control system 230. An engine control system 230 directs ignition 
to an ignition to the timing to which combustion efficiency becomes good most. In addition, 
although illustrated as an engine of a 4-cylinder, the number of cylinders is not restricted to this here. 

[0023] Next, various kinds of sensors which detect the condition of cars, such as an engine, are 
explained. The air content sensor 17 attached in the inlet pipe 12 detects the air content inhaled by 
the engine 10 from an inlet pipe 12, and outputs the detecting signal of an inhalation air content to an 
engine control system 230. The cr^ik angle sensor 87 detects the engine speed of an engine 
crankshaft, and outputs the detecting signal of an engine speed to an engine control system 230. A 
coolant temperature sensor 19 detects the temperature of engine cooling water, and outputs the 
detecting signal of water temperature to an engine control system 230. 

[0024] A speed sensor 21 detects the engine speed of an axle, and outputs the detecting signal of the 
vehicle speed V to an engine control system 230. The air-fiiel ratio sensor 22 is attached in an 
exhaust pipe 23, detects an air-fiiel ratio based on exhaust gas, and outputs the detecting signal of an 
air-fiiel ratio to an engine control system 230. The throttle sensor 24 detects the opening of a throttle 
valve 13, and outputs the detecting signal of a throttle opening to an engine control system 230. 
[0025] Various kinds of detecting signals, such as an inhalation air content, an engine speed, water 
temperature, the vehicle speed V, and an air-fiiel ratio, input into an engine control system 230. 
Based on these detecting signals, an engine control system 230 outputs a throttle-valve opening 
command to the throttle controlling mechanism 14, and the opening of a throttle valve 13 is 
controlled or it controls a fiiel injector 15 and other power trains. The engine control system 230 
consists of CPU232, ROM233, RAM234 and the timer 235 which were mutually connected by the 
bus, and IO/LSI236. CPU232 controls an engine 10 based on the control program stored in 
ROM233. Various input signals are inputted in an engine control system 230 through IO/LSI236, 
and are temporarily stored in RAM234. CPU232 computes a control signal based on the input signal 
showing the condition of the engine stored in RAM234, and this control signal is outputted through 
IO/LSI236. A timer 235 is a predetermined period, and generates an interrupt request in CPU232, 
and CPU232 performs the control program stored in ROM233 according to this. The control 
approach by this operation gestalt is made into a control program, and is stored in ROM233. 
[0026] Next, in this operation gestalt, the relation between the axial rotational frequency of each 
shaft of the epicyclic gear device 50 used as a power partition system or the output torque is 
explained using drawing 3 . 

[0027] First, the relation of the axial rotational frequency of the sun gear shaft 54 of the epicyclic 
gear device 50, the ring gear shaft 55, and the carrier shaft 56 is explained. The axis of ordinate in 
drawing 3 shows the rotational frequency shaft of three shafts. On S shaft, the rotational frequency 
Nr of the flywheel-starter-gear shaft 55 is plotted on R shaft, and the rotational frequency Nc of the 
carrier shaft 56 is plotted for the rotational frequency Ns of the sun gear shaft 54 on C shaft. 
[0028] The ratio of the number of teeth of a sun gear 51 to the number of teeth of flywheel starter 
gear 52 is [0029] by (several 1) as k. 
[Equation 1] 

[0030] It is given by carrying out. At this time, C shaft is put on the location which divides S shaft 
and R shaft interiorly by one pair k by the axis of abscissa on collinear drawing illustrated by 
drawing 3 . 

[0031] On collinear drawing, each axial rotational frequency Ns, Nc, and Nr always has the property 
in which it is taken on one segment called a collinear of operation. This relation is [0032] by (several 
2). 

[Equation 2] 

Nr + kxNs"(H-k)Nc = 0 -(2) 

[0033] It is expressed by carrying out. 

[0034] Next, the relation of the output torque is explained. Output-torque Te of the carrier shaft 56 is 
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divided into the output torque Tes which acts on the sun gear shaft 54, and the output torque Ter 
which acts on the flywheel-starter-gear shaft 55 by the epicycUc gear device 50. k of (several 1) is 
used for this output torque that carries out a division operation, and it is [0035] by (several 3) and 
(several 4). 
[Equation 3] 



[0037] It is expressed by carrying out. The torque Ta from a motor 30 and the load torque Tload 
from a wheel 66 join the fl5wheel-starter-gear shaft 55. The torque Tb from a motor 40 joins the sun 
gear shaft 54. 

[0038] In coUinear drawing illustrated by drawing 3 , such torque is expressed as a vector of the 
force of joining a coUinear of operation. When resultant force with the force which was added from 
the carrier shaft 56 and divided into the sim gear shaft 54 and the flywheel-starter-gear shaft 55, and 
other force hung and there is, a coUinear of operation serves as immobiUzation, and each axial 
rotational frequency takes the value of a stationary. 

[0039] While the motor is working as a motor (i.e., when acting as power running), the power of a 
motor acts on a coUinear of operation as force which the vector to the point which plotted zero point 
to the engine speed of each shaft of coUinear drawing, and the vector of the same direction show. 
While the motor is working as a generator (i.e., when having revived), the regeneration force (force 
which a generation of electrical energy takes) of a motor acts on a coUinear of operation as force 
which the vector to a point and the vector of the reverse sense which plotted zero point to the engine 
speed of each shaft of coUinear drawing show. 

[0040] In coUinear drawing illustrated to drawing 3 , it is acting as the power running of the motor 
30, and the power Ta is expressed as a vector of the same direction as the engine speed seen from 
zero point on R shaft. Moreover, this load torque Tload is expressed to this as a vector of the 
******** sense through a wheel. In coUinear drawing illustrated to drawing 3 , the motor 40 is 
revived and the regeneration force Tb is expressed as a vector of the engine speed seen from zero 
point on S shaft, and hard flow. 

[0041] Moreover, the revolution system represented by three shafts of an epicyclic gear device has 
moment of inertia respectively. The moment of inertia of a revolution system which consists of a sun 
gear 51, a sun gear shaft 54, and a motor 40 shall be expressed as Is. The moment of inertia of a 
revolution system which consists of a carrier 53, Pinions 53A and 53B, a carrier shaft 56, and a 
motor 40 shall be expressed as Ic. The moment of inertia of a revolution system which consists of 
flywheel starter gear 52, the flywheel-starter-gear shaft 55, a motor 30, an axle 67, and a wheel 66 
shall be expressed as Ir. 

[0042] Moreover, it is [0043] by (several 5) in the resultant force and moment of inertia of torque 
which join the basis of time amount change of the rotational frequency of each revolution system, 
and (several 1) (several 2) the relation given, and three shafts. 
[Equation 5] 

I s 4^ + 1 c 4^ + 1 r 4^ = ( 3 « <t in t) 5 ^ J I' ^ iz> ^ J3 ) 
rft dt 

[0044] It becomes settled by carrying out. 

[0045] Next, the system configuration of the car control unit 100 which performs the car control 
approach by this operation gestalt is explained using drawing 4 . 

[0046] The car control imit 100 by this operation gestalt consists of the target driving torque decision 
section 1 10, a multiplier 1 15, the optimum allocation decision section 120, the battery charge 
demand judging section 125, the engine control input decision section 130, the throttle opening 
calculation section 135, the amoimt decision section 140,145 of motor current control operation, the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/8/2006 




-(3) 




[0036] 
[Equation 4] 



-(4) 



XP,2000-092613,A [DETAILED DESCRIPTION] 



Page 6 of 20 



engine output-characteristics study section 150, the motor output-characteristics study section 
155,160, and the battery charge-and-discharge effectiveness study section 165. It is the part on which 
the engine output-characteristics study section 150, the motor output-characteristics study section 
155,160, and the study section that consists of the battery charge-and-discharge effectiveness study 
section 165 function especially in this configuration for study of property change of the component 
part of the car by this operation gestalt. In addition, detailed actuation of each part which constitutes 
the car control unit 100 is explained in full detail using drawing 5 - drawing 12 . 
[0047] Next, the content of processing of the car control unit 100 which performs the car control 
approach by this operation gestalt shown in drawing 4 is explained using drawing 5 . 
[0048] (Step S3 10) In step S3 10, the target driving torque decision section 110 of the car control unit 
100 shown in drawing 4 determines the desired value (target driving torque) tTd of the driving 
torque which should be supplied to an axle 67 based on the vehicle speed V detected by the speed 
sensor 21 as brake-pedal ****** BPS detected by the brake-pedal ****** sensor 74, and accelerator 
pedal ****** APS detected by the accelerator pedal ****** sensor 73. 

[0049] Here, accelerator pedal ****** APS, the vehicle speed V, and the relation of the target 
driving torque tTd at this time are explained using drawing 6 . Drawing 6 is accelerator pedal ****** 
APS used for the car control approach by 1 operation gestalt of this invention, and the explanatory 
view of the vehicle speed V and the relation of the target driving torque tTd at this time, 
[0050] In drawing 6 , the axis of abscissa shows the vehicle speed V, and the axis of ordinate shows 
the target driving torque tTd. While the target driving torque tTd is determined by the vehicle speed 
V, the target driving torque tTd is also determined that it will become large also with the same 
vehicle speed, so that accelerator pedal ****** APS is large. In addition, accelerator pedal ****** 
APS and the vehicle speed V which were shown in drawing 6 , and the relation of the target driving 
torque tTd are stored in ROM 103 as a map. 

[0051] Then, when brake-pedal ****** BPS is 0, the target driving torque decision section 110 
determines the target driving torque tTd firom the relation shown in drawing 6 based on accelerator 
pedal ****** APS and the vehicle speed V, and outputs it to a multiplier 115. 

[0052] Next, the relation between brake-pedal ****** BPS and the amount tBr of brake assistance is 
explained using drawing 7 . In drawing 7 , the axis of abscissa shows brake-pedal ****** BPS, and 
the axis of ordinate shows the amovint tBr of brake assistance. The amount tBr of brake assistance is 
proportionally determined to brake-pedal ****** BPS. In addition, the relation of the brake-pedal 
****** BPS and the amount tBr of brake assistance which were shown in drawing 7 is stored in 
ROM 103 as a map. 

[0053] Then, the target driving torque decision section 110 calculates the amount tBr of brake 
assistance using the relation shown in drawing 7 based on brake-pedal ****** BPS which is an input 
signal. And when getting into the brake pedal, the value which deducted the amount tBr of brake 
assistance calculated by drawing 6 from the target driving torque tTd searched for by drawing 6 is 
outputted to a multiplier 1 15 as new target driving torque tTd. 

[0054] A multiplier 115 takes the target driving torque tTd searched for by the target driving torque 
decision section 110, and the product of the wheel rotational frequency Nd, computes the desired 
value (target actuation output) tPd of the output which should be supplied to an axis arm, and outputs 
it to the optimal output allocation decision section 120. 

[0055] (Step S3 15) In step S3 15, the battery charge demand judging section 125 of the car control 
unit 100 shown in drawing 4 outputs the charge demand signal Dbat to the optimal output allocation 
decision section 120 using the values Es and Ee which become settled from the charge-and-discharge 
effectiveness of a battery based on the power residue Ebat of the battery 70 detected by the battery 
power residue detector 77. 

[0056] Here, battery charge-and-discharge effectiveness and the relation of values Es and Ee are 
explained using drawing 8 . Drawing 8 is an explanatory view of battery charge-and-discharge 
effectiveness and the relation of values Es and Ee used for the car control approach by 1 operation 
gestalt of this invention. 

[0057] In drawing 8 , the axis of abscissa shows the battery charge (power residue), and the axis of 
ordinate shows battery charge-and-discharge effectiveness, alphal and alpha2 in drawing are that 
design value which should use a battery in which effectiveness range, and alpha 1 is 90% and alpha 
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2 is 95% here. And a battery charge in case battery charge-and-discharge effectiveness is set to alpha 

1 is set to Es, and the battery charge in case battery charge-and-discharge effectiveness is set to alpha 

2 is set to Ee. 

[0058] And the battery charge demand judging section 125 will generate charge demand signal 
Dbat=l which starts charge, if the power residue Ebat of a battery becomes below the battery charge 
Es based on the power residue Ebat of the battery 70 detected by the battery power residue detector 
77. Moreover, if the power residue Ebat is more than the battery charge Ee, charge demand signal 
Dbat=0 will be generated so that charge may be ended. 

[0059] In addition, the charge demand signal Dbat was set to 0 by the battery charge Ee here for the 
brake assistance by the regeneration of a motor 40 always giving allowances to a charge at the time 
of brakes operation, so that it may be possible. In addition, charge may be performed by brake 
demand etc. even if the charge demand signal Dbat is 0. 

[0060] About the battery charge-and-discharge effectiveness and the relation of values Es and Ee 
which were explained by drawing 8 , it is stored in RAM 105 shown in drawing 1 as a battery charge- 
and-discharge effectiveness table 410 shown in drawing 4 . 

[0061] Here, the configuration of the battery charge-and-discharge effectiveness table 410 used for 
fliis operation gestalt is explained using drawing 9 . The battery charge-and-discharge effectiveness 
table 410 forms into table data the curve of the charge-and-discharge effectiveness of the battery 
illustrated to drawing 8 . And the battery charge-and-discharge effectiveness table 410 is a table to 
which the power residue W and the charge-and-discharge effectiveness E were made to correspond, 
and has given the index niunber further. Here, the shafts of the power residue of the battery charge- 
and-discharge effectiveness table 410 do not need to be regular intervals, and as illustrated, they may 
take spacing densely in the place where charge-and-discharge effectiveness changes suddenly. 
[0062] Furthermore, other examples of battery charge-and-discharge effectiveness and the relation of 
values Es and Ee are explained using drawing 10 . Drawing 10 is an explanatory view of other 
examples of battery charge-and-discharge effectiveness and the relation of values Es and Ee used for 
the car control approach by 1 operation gestalt of this invention. 

[0063] In drawing 10 , the axis of abscissa shows the battery charge (power residue), and the axis of 
ordinate shows battery charge-and-discharge effectiveness. The battery charge-and-discharge 
effectiveness depended on this example is the case where a battery with a convex charge-and- 
discharge efficiency curve is used unlike the example shown in drawing 8 . When it has such a 
property, the battery charges Es and Ee may be defined from the single battery charge-and-discharge 
effectiveness alpha. 

[0064] And the battery charge demand judging section 125 will generate charge demand signal 
Dbat=l which starts charge, if the power residue Ebat of a battery becomes below the battery charge 
Es based on the power residue Ebat of the battery 70 detected by the battery power residue detector 
77. Moreover, if the power residue Ebat is more than the battery charge Ee, charge demand signal 
Dbat=0 will be generated so that charge may be ended. 

[0065] (Step S320) In step S320, the battery charging efficiency study section 165 of the car control 
unit 100 shown in drawing 4 learns battery charge-and-discharge effectiveness. The battery charging 
efficiency study section 165 updates serially the battery charge-and-discharge effectiveness table 410 
shown in drawing 9 based on quantity of electricity We by which charge arid discharge were carried 
out to predetermined every [ which was detected by the 1st wattmeter 75 and 2nd wattmeter 76 ] 
time amount (for example, 10 seconds), and the power residue Ebat detected by the battery power 
residue detector 77. That is, when the current charge-and-discharge effectiveness calculated fi-om the 
measured value of wattmeters 75 and 76 and the power residue detector 77 is mE and is We [%] 
about a power residue, value [ of the index i which fills following (several 6), and the charge-and- 
discharge effectiveness of i+1 ] E [i], and E [i+1] are updated on the battery charge-and-discharge 
effectiveness table 410 according to (several 8) shown below (several 7). 
[0066] 
[Equation 6] 

W [i] ^We<W[i+l] -{6) 

[0067] 
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[Equation 7] 



J3-y (E-niE)^ 



(7) 



[0068] 
[Equation 8] 



3E[i] 



aj3 



, E""[i + l]=E°'''[i + l]-e 



aE[iH] 
'(8) 



3J3 



[0069] In addition, the charge-and-discharge effectiveness E over the current power residue We in 
the battery charge-and-discharge effectiveness table 410 is [0070] by the linearity complement type 
shown in (several 9). 
[Equation 9] 

E=Eli]+{E[i + n-E[il)^^^^^^ -(§) 
[0071] It is matched by carrying out. 

[0072] (Step S325) In step S325, the optimal output allocation decision section 120 of the car control 
unit 100 shown in drawing 4 sets up the optimal operation desired value tTe, tTa, and tTb of an 
engine 10, a motor 30, and a motor 40 based on the vehicle speed V detected by the charge demand 
Dbat determined as the target actuation output tPd computed by the multiplier 1 15 by the battery 
charge demand judging section 125, and the speed sensor 21. 

[0073] The optimal output allocation decision section 120 makes a constraint the vehicle speed V, - 
(several 1) (several 5), and the maximum / the minimum output of each power machine, fills the 
need [ that it can be foimd from the charge demand Dbat and the vehicle speed V ] charge output, 
and the target actuation output tPd, is searching for the combination of the power for making fuel 
consumption into min, and determines the optimal operation desired value tTe, tTa, and tTb as a 
meaning. The combination searched for becomes settled as target torque value tTe which should be 
generated about an engine 10, and is outputted to the engine control input decision section 130. 
About a motor 30, it becomes settled as target torque value tTa, and is outputted to the amount 
decision section 140 of motor current control operation. About a motor 40, it becomes settled as 
target torque value tTb, and is outputted to the amount decision section 145 of motor current control 
operation. 

[0074] (Step S330) In step S330, the engine -control input decision section 130 of the car control 
device 100 shown in drawing 4 computes the cy Under inhalation air content oQc which realizes 
engine target torque tTe determined in the optimal output allocation decision section 120 by the 
steady state. 

[0075] Here, the relation of an engine torque tTe, an engine speed Nc, and the air flow rate Qc at this 
time is explained using drawing 1 1 . Drawing 1 1 is the explanatory view of the relation of the engine 
torque tTe and engine speed Nc which are used for the car control approach by 1 operation gestalt of 
this invention, and the air flow rate Qc at this time. 

[0076] In drawing 1 1 , the axis of abscissa shows the engine torque tTe, and the axis of ordinate 
shows the air flow rate Qc. And the engine output torque tTe becomes large, so that it may illustrate 
and the cylinder inhalation air content Qc will become large, if an engine speed Nc is fixed. The 
inputted engine target torque tTe and the inhalation air content oQc required in order to realize the 
target engine torque tTe based on the engine-speed measurement value Nc (namely, carrier shaft 
engine speed) are searched. 

[0077] Here, the relation of drawing 1 1 is stored in RAMI 05 shown in drawing 4 with the control 
program as an engine output-torque map 420 ( drawing 5 ) holding output-torque T (Qi, Nk) in the 
typical engine speed Nk and the typical inhalation air content Qi. Therefore, in order to search the 
inhalation air content oQc, it is carried out by finding the inhalation air content oQc with which 
following (several 10) is filled about the engine target torque tTe given from the smaller one of 
inhalation air with reference to the representation rotational frequency Nk which sandwiches the 
measurement rotational frequency Nc, and the value of the lattice point on Nk+1 . 
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[0078] 




[Equation 10] 



T{Qi. Nk)+- 



Nc-Nk 



-(10) 



[0079] The calculated inhalation air content oQc is outputted to the throttle opening calculation 
section 135. 

[0080] (Step S335) In step S335, the throttle opening calculation section 135 of the car control 
device 100 shown in drawing 4 computes the throttle opening theta so that air may flow at the 
cylinder of an engine 10 only in the inhalation air content oQc. Here, by the time the air which 
passes a thrpttle valve is inhaled by the cylinder, there will be air inflow delay. Then, the throttle 
opening calculation section 135 has canceled air inflow delay by it not only transposing an inhalation 
air content to the opening of a throttle simply, but progressing and amending it. 
[0081] With an engine 10, a throttle valve 13 is opened and closed according to the basis of control 
of the engine control system 210 with which the engine was equipped, and the throttle opening theta. 
Moreover, the amendment about air-suction-system delay is added to the inhalation air content 
detected from the air content sensor 17, and a fuel is injected so that the air in a cylinder and the 
mixing ratio of a fuel may be set to "14.7" which is theoretical air fuel ratio. Furthemiore, ignition is 
performed to the timing from which combustion efficiency serves as max. Thereby, physical power 
occurs. 

[0082] (Step S340) In step S340, the engine output-characteristics study section 150 of the car 
control device 100 shown in drawing 4 carries out automatic study of the output torque characteristic 
of the engine shown in drawing 1 1 using the output output torque mTr measured by the torque 
sensor 71 installed on the flywheel-starter-gear shaft 55. 

[0083] Next, the approach of study of an engine output torque characteristic is explained. Study of an 
output torque characteristic is performed by updating the value of the engine output-torque map 420 
in a control program at any time. First, the engine-torque desired value tTer distributed to the ring 
wheel shaft 55 from the output output-torque desired value tTe calculated by the optimal output 
allocation decision section 120 is [0084] by following (several 11). 
[Equation 11] 



[0085] It asks by carrying out. 

[0086] It is the engine-torque desired value tTer calculated by (several 1 1), the output-shaft torque 
desired value tTr which is the sum of the motor desired value tTa calculated by the optimal output 
allocation decision section 120, and the output-shaft torque measurement value mTr measured 
actually to the performance index J Following (several 12) and [0087] 
[Eauation 12] 

J=-l-(tT-n)T.r)^. (fittTr=tT€r+iTa) ,.{i2) 
[0088] It carries out. 

[0089] The cylinder inhalation air content oQc now calculated in the engine control input decision 
section 130, The 4 lattice points which enclose a point (oQc, Nc) about an engine speed Nc on the 
engine output-torque map 420 shown in drawing 1 1 , It leams by updating each value T (Qi, Nk), T 
(Qi+1, Nk), T (Qi, Nk+1), and T (Qi+1, Nk+1) of (Qi, Nk), (Qi+1, Nk), (Qi, Nk+1), and (Qi+1, 
Nk+1) according to the general formula of (several 13). Here, the value after Told and updating is 
described to be Tnew for the value before updating. 
[0090] 

[Equation 13] 
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T'"(Q,.N,)=T«"(Q..N,)-e3T^^ -(13) 

[0091] The formula which described the general formula of (several 13) concretely about each point 

is shown in (several 14), (several 15), (several 16), and (several 17). 

[0092] 

[Equation 14] 

-(14) 

[0093] 

[Equation 15] 

T (Qui,Nk)-T (QiH.Nk)-pfY(tTr-mTf) Nj^^N,, Qur^ii 

-(15) 

[0094] 

[Equation 16] 

now niH £ Nk4i^Nc oQc~Qi 

T'^'(Qi.N,H)=T''VQ,.N,ti)-iT|r(tTr-mTr) Qi„-Ql 

-(16) 

[0095] 

[Equation 17] 

-(17) 

[0096] However, epsilon in (several 14) to (several 17) expresses very small forward one. With the 
calculated value Tnew, the engine output-characteristics study section 150 updates the engine 
output-torque map 420. 

[0097] In addition, an engine torque can be replaced with the map which indicated torque centering 
on the rotational frequency and the inhalation air content, and the map which indicated torque 
centering on a rotational frequency and fiiel oil consumption can also be used. Such a map has the 
large rate which fuel oil consumption contributes to generating torque with a cylinder-injection-of- 
fuel engine, and is effective especially in the car carrying such an engine. 

[0098] (Step S345) In step S345, the amount decision section 140 of motor current control operation 
of the car control imit 100 shown in drawing 4 computes the motor electric energy Aa which realizes 
desired value tTa of the motor 20 determined in the optimal output allocation decision section 120. 
[0099] Here, the rotational frequency Nr (namely, rotational frequency of the flywheel-starter-gear 
shaft 55) of a motor 30, the power consimiption Aa of a motor 30, and the relation of the generating 
torque Ta of a motor 30 are explained using drawing 12 . Drawing 12 is an explanatory view of the 
relation between the rotational frequency Nr of a motor 30, power consumption Aa, and the 
generating torque Ta used for the car control approach by 1 operation gestalt of this invention. 
[0100] In drawing 12 , the axis of abscissa shows the rotational frequency Nr of a motor, and the axis 
of ordinate shows the power consumption Aa of a motor. The relation to illustrate is held in the 
control program as a motor output-torque map 430 of output-torque Ta in the representation point of 
a rotational frequency Nr and electric energy Aa. The amount decision section 140 of motor current 
control operation is calculating the power consumption Aa which realizes motor desired value tTa by 
retrieval of a map from the motor rotational frequency Nr measured by the sensor, and the motor 
desired value tTa given from the optimal output allocation decision section 120. The power 
consimiption Aa called for here is outputted to a motor 30. 
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[0101] In addition, as shown in drawing 12 , in order to generate namely, act as the power running of 
the torque of the same direction as the rotational sense, electric energy is consumed from a battery. 
In order to generate namely, revive the torque of a revolution and the reverse sense, in a motor, a 
generation of electrical energy (generating of the power consumption of minus) is performed. 
[0102] (Step S350) In step S350, the motor output-characteristics study section 155 of the car control 
imit 100 shown in drawing 4 leams the output torque characteristic of a motor 30. The data of the 
map 430 in the control program showing the output torque characteristic of the motor 30 which 
showed study here as well as the engine output-characteristics study section 150 to drawing 12 using 
the performance index J given by (several 12) are updated at any time. 

[0103] The 4 lattice points which enclose the point (Aa, Nr) which becomes settled from the power 
consumption Aa and the rotational frequency Nr of a motor on the torque map 430 of a motor 30, 
The general formula which updates the value of each value Ta (Ai, Nk), Ta (Ai+1, Nk), Ta (Ai, 
Nk+1), and Ta (Ai+1, Nk+1) of (Ai, Nk), (Ai+1, Nk), (Ai, Nk+1), and (Ai+1, Nk+1) is shown in 
(several 18). 
[0104] 

[Equation 18] 

[0105] The concrete updating type of the value of each lattice point which becomes settled from 

(several 18) is shown in - (several 19) (several 22). 

[0106] 

[Equation 19] 

Ta"^Ai,Wk)-Ta'^'^Ai,N,)-t(tTr-inTr) aI.'^a; 

"•(19) 

[0107] 

[Equation 20] 

new o\4 Nf-N|{ Aj^^-Aa 

Ta {Ai + i.Nk)=Ta (Ai + |.Nk)-c UTr-mTr) Hi^^h Ai + rAj 

-(20) 

[0108] 

[Equation 21] 

Ta'^MAiJ,,|)=Ta°^''(Ai>NkH)-MtTr-mTr) ttl^il!!; A-IpAi 

-(21) 

[0109] 

[Equation 22] 

(lew old N^-Nh Aa^aj 

Ta (Ai + i,Nk+i)=Ta {A| + i.Nk^i)-E (tTr-mTr) Nu|-Nii Aj^-Ai 

-(22) 

[0110] However, epsilon of - (several 19) (several 22) expresses the very small positive nxmiber. 
[01 1 1] (Step S355) In step S355, the amount decision section 145 of motor current control operation 
of the car control unit 100 shown in drawing 4 computes the electric energy Ab of the motor 40 
which realizes desired value tTb of the motor 40 determined in the optimal output allocation decision 
section 120. The approach of calculation is the same as that of the amount decision section 135 of 
motor current control operation, and is computed using relation as shown in drawing 12 which shows 
the rotational frequency Ns (namely, rotational frequency of the sun gear shaft 54) of a motor 40, the 
power consumption Ab of a motor 40, and the relation of the generating torque Tb of a motor 40. 
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The computed electric energy Ab is outputted to a motor 40. 

[01 12] (Step S360) In step S350, the motor output-characteristics study section 160 of the car control 
imit 100 shown in drawing 4 learns the output torque characteristic of a motor 40. The motor output 
map data 440 in the control program showing the output torque characteristic of the same motor 40 
as drawing 12 are updated at any time using the performance index J2 of (several 23) from the 
measurement value mTs of the 2nd torque sensor 72 installed in the sun gear shaft 54, and the target 
torque tTb of the motor 40 computed by the optimal output allocation decision section 120. 
[0113] 

[Equation 23] 

J2=y (tTb-mTs)^ -(23) 

[01 14] Namely, the 4 lattice points which enclose the point (Ab, Ns) which becomes settled from the 
power consumption Ab and the rotational frequency Ns of a motor 40 by (several 24), The value of 
each value Tb (Ai, Nk), Tb (Ai+1, Nk), Tb (Ai, Nk+l), and Tb (Ai+1, Nk+1) of (Ai, Nk), (Ai+1, 
Nk), (Ai, Nk+1), and (Ai+1, Nk+1) is updated. 
[0115] 

[Equation 24] 

Tb""(A,.N,)=Tb°^^A..N^)-£ 3T,^^;'j^^) .-(24) 

[01 16] The concrete updating type about each lattice point which developed and calculated (several 

24) is shown in - (several 25) (several 28). 

[0117] 

[Equation 25] 

Tb"''(Ar,NR)=Tb'"(Ai.Ni)-MtTb-mTs} n1I|"n[ a!,'}-a! 

-(25) 

[0118] 

[Equation 26] 

Tb°^MAi,|.NJ-Tb°'NAH3.Nfc)-e(tTb-mTs) aI'^aI' 

-(26) 

[0119] 

[Equation 27] 

m»m nl<t Nk4|-Nr Ab^Aj 

Tb'"(Ai.N|,,i)^Tb°'MA-..Nit,i)-e(tTb-inTs) hII\-H^ AupAi 

-127) 

[0120] 

[Equation 28] 

Tb"'MA, + ,.Nui)=Tb°'^AiH.Nk+,)-£(tTb-.nTs) a^^^Ai 

-(28) 

[0121] In addition, although the above explanation explained as what uses two torque sensors 71 and 
72, you may make it not, use the 2nd on the stm gear shaft 54 torque-sensor 72 for example. In this 
case, it is made to use for study of the property of a motor 40 instead of mTs which showed the sun 
gear output-torque estimate mTs2 presimied from the measurement value mTr of the 1st torque 
sensor 71 installed in installation, the balance of the force in the coUinear of operation shown at 
drawing 3 , and the relation of the moment of inertia of (several 5) to the flywheel-starter-gear shaft 
55 (several 19). Thereby, the car with which some precision degradation omitted the components 
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mark of a certain thing can also learn. 

[0122] As explained above, according to this operation gestalt, the battery charge-and-discharge 
effectiveness study section 165 is used. Update serially the battery charge-and-discharge 
effectiveness table 410, and the engine output-characteristics study section 150 is used. By updating 
the engine output-torque map 420 and updating the motor output-torque map 430,440 using the 
motor output-characteristics study section 155,160 Even when property change of the component 
part of the car which constitutes the source of power and a power transmission device arises, target 
power can be obtained and smooth transit can be enabled. 

[0123] Next, the car control approach by the 2nd operation gestalt of this invention is explained 
using drawing 13 . Drawing 13 is a flow chart which shows the content of processing of the car 
control device which performs the car control approach by the 2nd operation gestalt of this 
invention. In addition, the configuration of the car control system which applies the car control 
approach by this operation gestalt is the same as that of what was shown in drawing 1 , the engine 
control structure of a system of the car control system which applies the car control approach by this 
operation gestalt is the same as that of what was shown in drawing 2 , and the system configuration 
of the car control unit which performs the car control approach by this operation gestalt is the same 
as that of what was shown in drawing 4 . Furthermore, the same sign as the flow chart shown in 
drawing 5 shows the same processing. 

[0124] Processing of steps S337 and S347 is further added to the content of processing shown in this 
operation gestalt as a content of processing of the car control unit 100 at drawing 5 . 
[0125] In step S337, the engine output-characteristics study section 150 ( drawing 4 ) judges whether 
it is transit of only engine power. In being transit of only engine power, in step S340, it leams engine 
output characteristics. In not being transit of only engine power, step S340 is skipped and it 
progresses to processing of step S345. Thereby, study of engine ou^ut-torque property data is 
performed while the car is running only with the output from an engine 10 ( drawing 4 ) (i.e., only 
when the motor 30 ( drawing 4 ) has stopped). This corresponds, while running with constant speed 
also as that of the transit load of whenever [ middle ]. Thus, when the output characteristics of a 
motor 30 change by learning an engine output-torque property during a halt of a motor 30, it 
becomes possible to avoid risk of having said that engine output-torque property data were 
temporarily leamed accidentally by incorrect study. 

[0126] Moreover, in step S347, the motor output-characteristics study section 155 ( drawing 4 ) 
judges transit or a certain ****** of only a motor 30. transit only by the motor 30, or regeneration — 
in being working, in step S3 50, it leams motor output characteristics, transit only by the motor 30, or 
regeneration — in not being working, step S350 is skipped and it progresses to processing of step 
S355. Thereby, it is limited, when the car has also run or revived study of the output torque 
characteristic data of a motor 30 only with the output from a motor 30, namely, when the output of 
an engine 10 is 0. This corresponds, while running also as that of a slight transit load at a low speed, 
or while braking by a motor 30 being regenerated. Thus, when the output characteristics of an engine 
10 change by learning the output torque characteristic of a motor 30 during a halt of an engine 10, it 
becomes possible to avoid risk of having said that motor output torque characteristic data were 
temporarily leamed accidentally by incorrect study. 

[0127] In addition, although the above explanation explained as what uses two torque sensors 71 and 
72, you may make it not, use the 2nd on the sun gear shaft 54 torque-sensor 72 for example. In this 
case, it is made to use for study of the property of a motor 40 instead of mTs which showed the sxm 
gear output-torque estimate mTs2 presumed from the measurement value mTr of the 1st torque 
sensor 71 installed in installation, the balance of the force in the coUinear of operation shown at 
drawing 3 , and the relation of the moment of inertia of (several 5) to the flywheel-starter-gear shaft 
55 (several 19). Thereby, the car with which some precision degradation omitted the components 
mark of a certain thing can also learn. 

[0128] As explained above, according to this operation gestalt, risk of having said that the output 
torque characteristic data of an engine 10 or a motor 30 were temporarily leamed accidentally by 
incorrect study by limiting the timing which leams each output torque characteristic of an engine 10 
and a motor 30 is avoidable. 

[0129] Next, the car control approach by the 3rd operation gestalt of this invention is explained using 
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drawing 14 - drawing 16 . Drawing 14 is a flow chart which shows the content of processing of the 
car control device which performs the car control approach by the 3rd operation gestalt of this 
invention. In addition, the configuration of the car control system which applies the car control 
approach by this operation gestalt is the same as that of what was shown in drawing 1 , the engine 
control structure of a system of the car control system which applies the car control approach by this 
operation gestalt is the same as that of what was shown in drawing 2 , and the system configuration 
of the car control imit which performs the car control approach by this operation gestalt is the same 
as that of what was shown in drawing 4 . Furthermore, the same sign as the flow chart shown in 
drawing 5 shows the same processing. 

[0130] The main point of difference with the operation gestalt shown in drawing 5 is to replace with 
the engine output-torque map 420 used in drawing 5 , replace with the motor output-torque map 
430,440, using the engine power theoretical formula parameter ae and be420A, and have used the 
motor output theoretical formula parameters 43 OA and 440 A. 

[0131] The output characteristics of the engine carried in the car are represented by the torque map 
shown in drawing 1 1 , and although the output characteristics of a motor are represented by the 
torque map shown in drawing 12 , these can define them as a theoretical formula. For example, about 
an engine, the relation between the torque (target) of the engine given by (several 10) on the torque 
map of drawing 11 , a cylinder (target) inhalation air content, and an engine speed Nc is using a 
theoretical formula, and can also be expressed as following (several 29). 
[0132] 

[Equation 29] 

tTc=ae --^-be-Nc -(29) 

[0133] therefore - this (several 29) ~ property change of an engine can be leamed like the 1st 
operation gestalt by leeiming multipliers ac and be. 

[0134] (Several 30) and (several 31) can show the formula which defines study of the parameters ac 

and be in connection with the property of an engine 10. 

[0135] 

[Equation 30] 

ae"'-=ae"--. =.e«"-c(tTr-n,Tr) ir 



C 

-(301 



[0136] 

[Equation 31] 

be"''=be**^-£-^ = be'»^'*-e(tTr-fnTr) -ijir{-Nc) 



(31) 



[0137] Similarly, the relation of the each (target) output torque, the amount of consxmied electric 
currents, and motor rotational firequency of motors 30 and 40 can be expressed by the algebraic 
expression similar to (several 29) fi-om the theoretical formula in connection with a rotational 
frequency. Property change of a motor can be leamed like the first operation gestalt by learning the 
parameter of this formula. 

[0138] Step S330A-S360A shown in the flow chart of drawing 14 is explained. 
(Step S330A) In step S330A, the engine control input decision section 130 of the car control device 
100 shown in drawing 4 computes the engine target torque tTe determined in the optimal output 
allocation decision section 120 using the cylinder inhalation air content oQc realized by the steady 
state, and (several 30) the engine power theoretical formula parameters ae and be stored in engine 
power theoretical formula parameter 420A. 

[0139] (Step S335A) In step S335A, the throttle opening calculation section 135 of the car control 
device 100 shown in drawing 4 computes the throttle opening theta so that air may flow at the 
cylinder of an engine 10 only in the inhalation air content oQc. With an engine 10, a throttle valve 13 
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is opened and closed according to the basis of control of the engine control system 210 with which 
the engine was equipped, and the throttle opening theta. Moreover, a fuel is injected so that the air in 
a cylinder and the mixing ratio of a fuel may be set to "14.7" which is theoretical air fuel ratio. 
Furthermore, ignition is performed to the timing from which combustion efficiency serves as max. 
Thereby, physical power occurs. 

[0140] (Step S340A) In step S340A, the engine output-characteristics study section 150 of the car 
control device 100 shown in drawing 4 carries out automatic study of the output torque characteristic 
of the engine shown in drawing 1 1 using the output output torque mTr measured by the torque 
sensor 71 installed on the flywheel-starter-gear shaft 55. And a parameter is updated by computing 
the updated engine power theoretical formula parameters aenew and benew, and storing the updated 
parameter in engine power theoretical formula parameter 420 A using (several 30) and (several 31). 
[0141] (Step S345A) In step S345A, the amount decision section 140 of motor current control 
operation of the c£tr control unit 100 shown in drawing 4 computes the motor electric energy Aa 
which realizes desired value tTa of the motor 20 determined in the optimal output allocation decision 
section 120 using the parameter in which it was stored by motor output theoretical formula 
parameter 43 OA. 

[0142] (Step S350A) In step S350A, the motor output-characteristics study section 155 of the car 
control unit 100 shown in drawing 4 learns the output torque characteristic of a motor 30. And a 
parameter is updated by computing the updated motor output theoretical formula parameter, and 
storing the updated parameter in motor output theoretical formula parameter 430 A using (several 30) 
and the same (several 31) algebraic expression. 

[0143] Furthermore, processing in step S355A and S360A as well as processing of step S345A and 
S350A is performed, and study of property change of a motor 40 is performed. 
[0144] In addition, when the nonlinearity of the output characteristics of the source of power is 
strong, a ****** table is prepared for the value of a parameter for every rotational frequency, and 
you may make it leam this table in a car with which Parameters ae and be are strongly influenced of 
a rotational frequency. Thereby, nonlinearity becomes possible [ performing good **** also in the 
car using the strong source of power ]. 

[0145] Here, an example of an engine parameter table is explained using drawing 15 and drawing 
16 . Drawing 15 and drawing 16 are the explanatory views of the configuration of the parameter of 
the engine used for the car control approach by 1 operation gestalt of this invention. 
[0146] The parameter table shown in drawing 15 is a table to which the engine speed and Parameter 
ae were made to correspond, and has given the index number further. Moreover, the parameter table 
shown in drawing 16 is a table to which the engine speed and Parameter be were made to 
correspond, and has given the index number further. Moreover, the parameter table of a motor is 
constituted similarly. 

[0147] When an engine speed is Ne, ae uses the values Ak and Akl 1 in the index k which fills 
Nk<=N6<Nk+l, and it is [0148] as shown in (several 32). 
[Equation 32] 

Nk+i-Nk ^^^^ 

[0149] It carries out, and a linearity complement is carried out and it is read. 

[0150] Similarly, Parameter be also carries out the linearity complement of the table data, and is 

read. Here, the table data Ak in connection with Parameter ae and study of Ak+1 are [0151] by 

(several 33) and (several 34). 

[Equation 33] 

A .C» , oN A 0>*» . ^^^^ ^^^^ 

3Ak '^^ atTr 3tTe dae dAk 
=Ak -£(lTr-inTr)-pnr"Nr N^rNk ^^3) 
[0152] 

[Equation 34] 
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. ««■_. »ii aJ , old aj 3tTf atTe ^ae 

=Aui°''*-MlTr-(nTf)-j|Y-}i~piJ7 -(34) 
[0153] It is carried out by carrying out. 

[0154] Study of the table data about Parameter be is [0155] by (several 35) and (several 36) 

similarly. 

[Equation 35] 

□ «Bw_„ old _3J_ n Old aJ atTr atTe 3be 
3Bk °^ atTr atTe "aFi aBT 

-B Kill .l,T T \ ^ I M > Nkti-Nii-Nc 

= Bk -« (tTr-BiTr) -yjif l-Ne) — -(35) 

[0156] 

[Equation 36] 

n ne» Q old , _n old dJ atTf atTe 9be 

Bifi -tJk+1 -« aBk+1 ~ 3tTr atTe "aFi" aflk+i 

= BkH'''-e(tTr-mTr)j^T^;^ -(36) 
[0157] It is carried out by carrying out. 

[0158] As explained above, even when property change of the component part of the car which 
constitutes the source of power and a power transmission device arises according to this operation 
gestalt, target power can be obtained and smooth transit can be enabled. Moreover, processing of a 
car control unit is mitigable by replacing an engine output torque and a motor output torque with a 
map, and asking for them using a parameter. 

[0159] Next, the car control approach by the 4th operation gestah of this invention is explained using 
drawing 17 - drawing 19 . Drawing 17 explains the configuration of the car control system which 
applies the car control approach by the 4th operation gestalt of this invention. In addition, the same 
sign as drawing 1 shows the same part. 

[0160] The main point of difference with the operation gestalt shown in drawing 1 lost the motor 40 
which is the source of power used in drawing 1 , and is equipped with the engine 10 which is an 
internal combustion engine, and the motor 30 which is a rotating machine as a soiu*ce of power. A 
motor 30 is installed on the engine output shaft 56. Moreover, it has the nonstep variable speed gear 
80 instead of the epicyclic gear device 50 which is a power transmission device used in drawing 1 . 
The output of an engine 10 and a motor 30 is transmitted to a driving shaft 55, and drives Wheels 
66A and 66B. 

[0161] An engine 10 is controlled by the engine control system 210. A motor 30 is controlled by the 
motor control imit 230. A nonstep variable speed gear 80 is controlled by the change gear control 
unit 280. 

[0162] Electrical signal-connection of the car control-device lOOA is made with the engine control 
system 210, the motor control device 230, and the change gear control device 280, and it carries out 
generalization control of each of these control devices 210,230,280. Car control unit lOOA outputs 
the command value of a change gear ratio i to the change gear control imit 280. Other configurations 
are the same as that of what was shown in drawing 1 . 

[0163] Next, the system configuration of car control unit lOOA which performs the car control 
approach by this operation gestalt is explained using drawing 18 . 

[0164] Car control unit 100 A by this operation gestalt consists of the target driving torque decision 
section 1 10, a multipUer 115, optimum allocation decision section 120A, the battery charge demand 
judging section 125, the engine control input decision section 130, the throttle opening calculation 
section 135, the amount decision section 140 of motor current control operation, the engine output- 
characteristics study section 150, the motor output-characteristics study section 155, and the battery 
charge-and-discharge effectiveness study section 165. That is, compared with the configuration 
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shown in drawing 4 , it has the amount decision section 145 of motor current control operation, and 
composition without the motor output-characteristics study section 160. 

[0165] Optimum allocation decision section 120A sets up the optimal operation desired value tTe, 
tTa, and i of an engine 10, a motor 30, and a nonstep variable speed gear 80 based on the vehicle 
speed V detected by the charge demand Dbat determined as the target actuation output tPd computed 
by the multiplier 1 15 by the battery charge demand judging section 125, and the speed sensor 21. In 
addition, detailed actuation of each part which constitutes car control-device lOOA is explained in 
full detail using the flow chart of drawing 19 . 

[0166] Next, the content of processing of car control unit 100 A which performs the car control 
approach by this operation gestalt shown in drawing 18 is explained using drawing 19 . In addition, 
in the flow chart shown in drawing 19 , the point which is different from drawing 5 is only optimal 
output allocation decision processing of step 325A, and is explained below about this point. 
Moreover, although processing of steps S355 and S360 shown in drawing 5 is lost, this is for not 
using a motor 40. 

[0167] (Step S325A) In step S325A, optimal output allocation decision section 120A of the car 
control imit 100 shown in drawing 18 sets up the optimal operation desired value tTe, tTa, and i of 
an engine 10, a motor 30, and a nonstep variable speed gear 80 based on the vehicle speed V 
detected by the charge demand Dbat determined as the target actuation output tPd computed by the 
multipKer 1 15 by the battery charge demand judging section 125, and the speed sensor 21. 
[0168] Optimal output allocation decision section 120A makes a constraint the vehicle speed V, - 
(several 1) (several 5), and the maximum / the minimum output of each power machine, fills the 
need [ that it can be found from the charge demand Dbat and the vehicle speed V ] charge output, 
and the target actuation output tPd, is searching for the combination of the power for making fuel 
consvunption into min, and determines the optimal operation desired value tTe, tTa, and i as a 
meaning. The combination searched for becomes settled as target torque value tTe which should be 
generated about an engine 10, and is outputted to the engine control input decision section 130. 
About a motor 30, it becomes settled as target torque value tTa, and is outputted to the amount 
decision section 140 of motor current control operation. About a nonstep variable speed gear 80, it 
becomes settled as a change gear ratio i, and is outputted to a nonstep variable speed gear 80. 
[0169] The processing in connection with study of property change of the component part of a car is 
defined by (several 13) which is a study basic type in the 1st operation gestah shown in drawing 1 - 
drawing 12 (several 12), and (several 18). Here, mTr is the measurement value of the torque sensor 
71 installed between the motors 30 and nonstep variable speed gears 80 which were shown in 
drawing 17 , and tTr is the sum of the engine output-torque desired value tTer and the output-torque 
desired value tTa of a motor 30 like the 1st operation gestalt. However, gear change by the epicyclic 
gear device by the time it measures engine power by the torque sensor is not performed with 
modification of the configuration of a car. Therefore, - (several 14) (several 17) which is the concrete 
updating type drawn fi-om a basic type is changed into the formula by the nxmiber ratio k of gearings 
of an epicycHc gear device. (Several 14) replaces following (several 37). 
[0170] 

[Equation 37] 

T (Q|,NO-T (Qi.Nk)-e(tTr-fnTr) jj^^^.^k Qj + rQi 

-(37) 

[0171] In addition, this operation gestalt is appHcable also to the car which prepared the clutch 
between an engine 10 and a motor 30. By such car, transit only by the motor 30 is attained by cutting 
a clutch. It becomes possible to avoid incorrect study like the gestalt of the 2nd operation by limiting 
study of the output torque characteristic data of a motor 30 only at the time of clutch cutting. 
Moreover, a torque sensor may be installed on a driving shaft 55. In this case, it is possible to also 
make a lost part of the output by non-******** leam collectively. 

[0172] As explained above, according to this operation gestalt, the battery charge-and-discharge 
effectiveness study section 165 is used. Update serially the battery charge-and-discharge 
effectiveness table 410, and the engine output-characteristics study section 150 is used. By updating 
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the engine output- torque map 420 and updating the motor output-torque map 430 using the motor 
output-characteristics study section 155 Even when property change of the component part of the car 
which constitutes the source of power and a power transmission device arises, target power can be 
obtained and smooth transit can be enabled. 

[0173] Next, the car control approach by the 5th operation gestalt of this invention is explained using 
drawing 20 and drawing 21 . Drawing 20 explains the configuration of the car control system which 
applies the car control approach by the 5th operation gestalt of this invention. In addition, the same 
sign as drawing 17 shows the same part. 

[0174] The main point of difference with the operation gestalt shown in drawing 17 is having lost the 
motor 30 which is the source of power used in drawing 17 , and having considered as the source of 
single power of only the engine 10 which is an intemal combustion engine as a source of power. 
Moreover, it has the nonstep variable speed gear 80 which is a power transmission device like 
drawing 17 . An engine 10 is controlled by the engine control system 210. A nonstep variable speed 
gear 80 is controlled by the change gear control unit 280. 

[0175] Electrical signal-connection of the car control-device lOOB is made with the engine control 
system 210 and the change gear control device 280, and it carries out generalization control of each 
of these control devices 210,280. Car control unit lOOB outputs the conmiand value of a change gear 
ratio i to the change gear control unit 280. Other configurations are the same as that of what was 
shown in drawing 17 . 

[0176] The battery charge demand judging section 125 shown in system block drawing shown in 
drawing 18 , the amount decision section 140 of motor current control operation, the motor output- 
characteristics study section 155, and the battery charge-and-discharge effectiveness study section 
165 of the system configuration of car control-device lOOB which performs the car control approach 
by this operation gestalt are lost, it is replaced with optimum-allocation decision section 120 A shown 
in drawing 18 , and is equipped with optimum-allocation decision section 120B. Optimum allocation 
decision section 120B sets up the optimal operation desired value tTe and i of an engine 10 and a 
nonstep variable speed gear 80 based on the target actuation output tPd computed by the multiplier 
115, and the vehicle speed V detected by the speed sensor 21. In addition, detailed actuation of each 
part which constitutes car control-device lOOB is explained in full detail using the flow chart of 
drawing 21 . 

[0177] Next, the content of processing of car control unit lOOB which performs the car control 
approach by this operation gestalt shown in drawing 20 is explained using drawing 21 . In addition, 
in the flow chart shown in drawing 21 , the point which carries out the drawing 19 difference is only 
optimal output allocation decision processing of step 325B, and is explained below about this point. 
Moreover, although processing of steps S345 and S350 shown in drawing 19 is lost, this is for not 
using a motor 30. 

[0178] (Step S325B) In step S325B, optimal output allocation decision section 120of car control xmit 
lOOB shown in drawing 20 B sets up the optimal operation desired value tTe and i of an engine 10 
and a nonstep variable speed gear 80 based on the target actuation output tPd computed by the 
multiplier 115, and the vehicle speed V detected by the speed sensor 21. 

[0179] Optimal output allocation decision section 120B makes a constraint the vehicle speed V, - 
(several 1) (several 5), and the maximum / the minimum output of each power machine, fills the 
target actuation output tPd which can be found fi-om the vehicle speed V, is searching for the 
combination of the power for making fuel consumption into min, and determines the optimal 
operation desired value tTe and i as a meaning. The combination searched for becomes settled as 
target torque value tTe which should be generated about an engine 10, and is outputted to the engine 
control input decision section 130. About a nonstep variable speed gear 80, it becomes settled as a 
change gear ratio i, and is outputted to a nonstep variable speed gear 80. 

[0180] Study of the engine output torque in step S340 is performed according to (several 13) which 
is the study basic type mentioned above (several 12). The concrete updating type of data is based on 
the formula represented by (several 37). However, mTr is the measurement value of the torque 
sensor 71 installed between the engine 10 and the nonstep variable speed gear 80 by drawing 20 , 
and tTr is the output-torque desired value tTer of an engine 10. 

[0181] In addition, this operation gestalt is effective similarly in the electric vehicle which 
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transposed the engine to the rotating machine, 

[0182] As more than explained, according to this operation gestalt, also in a car with the single 
source of power, the optimal source target torque of power is computed taking fuel consumption etc. 
into consideration, and it becomes possible to control this. Furthermore, always smooth and efficient 
transit is attained ** [ according to / secular change or circumference environmental influence ] by 
learning the appearance KATORU bear grain of the source of power at any time at this time. 
[0183] Next, the car control approach by the 6th operation gestalt of this invention is explained using 
drawing 22 . The configuration of the car control system which appUes the car control approach by 
this operation gestalt is the same as that of what was shown in drawing 20 . A different point fi'om 
drawing 20 replaces the usual fuel with the port injection type engine injected before an inlet valve 
as an engine 10, and changes it into the ******** engine which injects a fuel directly into a cylinder. 

[0184] By such car, the properties of an engine output torque differ by the case where an air- fuel 
ratio is taken to SUTOIKI, and the case where it takes to Lean. Therefore, two appearance 
KATORUKU maps are prepared, especially smooth control can be realized by considering as the 
appearance KATORUKU map in SUTOIKI, and the output-torque map in Lean, and effectiveness is 
raised. 

[0185] The system configuration of car control unit lOOB which performs the car control approach 
by this operation gestalt is the same as that of what was shown in drawing 20 . 
[0186] Here, the content of processing of the car control xmit which performs the car control 
approach by this operation gestalt is explained using drawing 22 . In addition, in the flow chart 
shown in drawing 22 , the point which is different firom drawing 21 is processing after step S330A, 
and is explained below about this point. 

[0187] (Step S330A) In step S330A, the engine control input decision section 130 of a car control 
device computes the cylinder inhalation air content oQc which realizes engine target torque tTe 
determined in the optimal output allocation decision section 120 by the steady state. At this time, 
according to the operational status of a car, at the time of SUTOIKI operation, engine output-torque 
map 420A is used at the time of SUTOIKI operation, and engine output-torque map 420B is used at 
the time of Lean operation at the time of Lean operation. 

[0188] (Step S335) In step S335, m the cylinder of an engine 10, as for the throttle opening 
calculation section 135 of a car control device, only the inhalation air content oQc computes the 
throttle opening theta so that air may flow. 

[0189] (Step S336) In step S336, the engine property study section 150 judges whether it is 
SUTOIKI operation, if it is it at the SUTOIKI operation time, it will progress to step S340A, 
otherwise, it progresses to step S337. 

[0190] (Step S340A) At the time of SUTOIKI operation, the engine output-characteristics study 
section 150 of a car control device carries out automatic study of the engine output torque 
characteristic in step S340A using the output output torque mTr measured by the torque sensor. 
[0191] (Step S337) In step S337, the engine property study section 150 ends processing, without 
judging whether it is Lean operation, progressing to step S340B, if it is at the Lean operation time, 
otherwise, performing study. 

[0192] (Step S340B) At the time of Lean operation, the engine output-characteristics study section 
150 of a car control device carries out automatic study of the engine output torque characteristic in 
step S340B using the output output torque mTr measured by the torque sensor. 
[0193] As more than explained, according to this operation gestalt, also in a car with the single 
source of power, the optimal source target torque of power is computed taking fuel consumption etc. 
into consideration, and it becomes possible to control this. Furthermore, always smooth and efficient 
transit is attained ** [ according to / secular change or circumference environmental influence ] by 
learning the appearance KATORU bear grain of the source of power at any time at this time. 
Moreover, two appearance KATORU bear grains are prepared, especially smooth control can be 
realized by considering as the appearance KATORUKU map in SUTOIKI, and the output-torque 
map in Lean, and effectiveness is raised. 
[0194] 

[Effect of the Invention] According to this invention, smooth transit is attained even when property 
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change of the component part of a car arises. 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the car control system which 
applies the car control approach by 1 operation gestalt of this invention. 

[Drawing 2] It is engine control structure-of-a-system drawing of the car control system which 
applies the car control approach by 1 operation gestalt of this invention. 

[Drawing 3] It is collinear drawing showing the relation between the axial rotational frequency of an 
epicyclic gear device, or the output torque used for the car control system which applies the car 
control approach by 1 operation gestalt of this invention. 

[Drawing 4] It is system block drawing of the car control device which performs the car control 
approach by 1 operation gestalt of this invention. 

[Drawing 5] It is the flow chart which shows the content of processing of the car control device 
which performs the car control approach by 1 operation gestalt of this invention. 
[Drawing 6] They are accelerator pedal ****** APS used for the car control approach by 1 operation 
gestalt of this invention, and the explanatory view of the vehicle speed V and the relation of the 
target driving torque tTd at this time. 

[Drawing 7] It is the explanatory view of the relation between brake-pedal ****** BPS and the 
amount tBr of brake assistance used for the car control approach by 1 operation gestalt of this 

invention. 

[Drawing 8] It is the explanatory view of battery charge-and-discharge effectiveness and the relation 
of values Es and Ee used for the car control approach by 1 operation gestalt of this invention. 
[Drawing 9] It is the explanatory view of the configuration of the battery charge-and-discharge 
effectiveness table used for the car control approach by 1 operation gestalt of this invention. 
[Drawing 10 ] It is the explanatory view of other examples of battery charge-and-discharge 
effectiveness and the relation of values Es and Ee used for the car control approach by 1 operation 
gestalt of this invention. 

[Drawing 11] It is the explanatory view of the relation of the engine torque tTe and engine speed Nc 
which are used for the car control approach by 1 operation gestalt of this invention, and the air flow 
rate Qc at this time. 

[Drawing 12] It is the explanatory view of the relation between the rotational frequency Nr of a 
motor 30, power consumption Aa, and the generating torque Ta used for the car control approach by 
1 operation gestalt of this invention. 

[Drawing 13] It is the flow chart which shows the content of processing of the car control device 
which performs the car control approach by the 2nd operation gestalt of this invention. 
[Drawing 14] It is the flow chart which shows the content of processing of the car control device 
which performs the car control approach by the 3rd operation gestalt of this invention. 
[Drawing 15] It is the explanatory view of the configuration of the parameter of the engine used for 
the car control approach by 1 operation gestalt of this invention. 

[Drawing 16] It is the explanatory view of the configuration of the parameter of the engine used for 
the car control approach by 1 operation gestalt of this invention. 

[Drawing 17] It is the block diagram showing the configuration of the car control system which 

appHes the car control approach by the 4th operation gestalt of this invention. 

[Drawing 18] It is system block drawing of the car control device which performs the car control 
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approach by the 4th operation gestah of this invention. 

£T >rawing 19] It is the flow chart which shows the content of processing of the car control device 

which performs the car control approach by the 4th operation gestalt of this invention. 

£Tjrawing 20] It is the block diagram showing the configuration of the car control system which 

applies the car control approach by the 5th operation gestalt of this invention. 

£Pi:awing 21] It is the flow chart which shows the content of processing of the car control device 

which performs the car control approach by the 5th operation gestalt of this invention. 

£gr:awing_221 It is the flow chart which shows the content of processing of the car control device 

which performs the car control approach by the 6th operation gestalt of this invention. 

[Description of Notations] 

10 — Engine 

30 40 - Motor 

50 — Epicyclic gear device 

70 — Battery 

71 72 ~ Torque sensor 

80 — Nonstep variable speed gear 

75 76 - Wattmeter 

77 — Battery power residue detector 

100 — Car control unit 

1 10 — Target driving torque decision section 

115 — Multiplier 

120 — Optimum allocation decision section 
125 — Battery charge demand judging section 
130 — Engine control input decision section 
135 — Throttle opening calculation section 

140,145 — The amount decision section of motor current control operation 

150 — Engine output-characteristics study section 

155,160 — Motor output-characteristics study section 

165 — Battery charge-and-discharge effectiveness study section 

210 — Engine control system 

230,240 - Motor control unit 

280 — Change gear control unit 



[Translation done.] 
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[Drawing 3] 
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mmmmbJi^^mi i oi> i si. 
m^mm.^ 1 2 0 i > s^?fi?tms**ijsa5 1 2 5 i . 



50 



(5) 



i35t. ^--simmmimiiFmm&siiiAo. 145 

i. x>i;>a;'3!^tt^saJi 5 Oi. 

^SaJ 15 5, 1 6 0 Sm?f6^^^:^ggi5 1 6 

>v>>at}^^m^ 1 5 0 <t. *-$ffl:^i|#tt:^sgp 
1 5 5. 1 6 0 <t. mmfkmLMf^^wsa lesa^i^ 



9 

Mm(tCj:i,mmmw:^mi:mfrim.mMw^ i o o 

[0 04 8 ] (X?--:,:;rs 3 1 0) ;^7^-^7*S3 1 0{C 
*$t>T. lil4(c^LA:«MiM®i^ai 0 0©SSIE16h 
^I'i'^^l 1 0». *Si6 7{C«i|i&^'<<*^h;Ui7 

gg* A-b > -9- 7 4 cc J: ^ t:*ito 3 nfc u - iSf^usg 

*ftBPSi. ri'-fe;l"^5/';t.Si5f^H2>i>-7 3{cJ:-, 

r*ia$tifcri'-b^i''^irji/Kf*iiAPS<fc. *a-fe> 

[0 04 9] CC-C, ia6*ffll>r. T^iSJl'^y^^ 
*#IAPSi<jSV<!:, C<D4#©aS|g«rh;l'i' t T 

,®sc J: SSMMaW^fcfflti S T * -fe a 
[0 05 0 ] setcijt^r. «$iii«miiv«'^Lr*j 
tc, igD*3Sr€>ri'-fe;i'-^^^;u8la^^APS*s:^grii 

X. ROMi 0 3{c«»i$nrtiS. 
[0 05 1 ] -ec-c. eaiBKihJi'i'S^gBi 1 ow. 

r^L'-+--«3<';l'g[.j'>;ftBPS*J0CDi#. T*'-fe;l"-ti^ 
;H®*lllAPS<!::^aV(C»-:Jt»r. aSfCTnfM^K*' 
6S«IEa6h>>Ui'tTd*^Lr. ^SSl 15{CIU 

[0 05 2] ;^{C. 07*ffll,^-C. 
ftBPS<!:7'U-+Ti^;^ hSt B r ©KfiS(C-?(,»ritt 
wr*. S7«c*j(,>r. u-^'s^j-juK^^^IB 

^L-rt>5. ^^u-^t^^^^^i/gf^ftBPSKissfbrr^u 

X hSt B rCDM^ii. vy^iLr. ROM10 3(C 

[0 05 3] -ecr. mmm»iV}vp^mi \o\t.. 



C6) #S2000-926 1 3 

10 

SI 1 bicmti-ri. 

[0054] 1 1 5 mmmwiV)ii^m^ i 

1 0{cJ:-o-c*Ji>64a/cgS^«if-jUi7t Td-!:« 

m o«igs&a;fj) t pd*stabT. «atti:^iB^st 

5tS|Jl 2 0{ca;^7-rS, 

[0055] (^7^2.:7'S 3 1 5) ;^7^5,^S3 1 5{C 

^*«Sa5 1 2 5 7 7 (C J: o 

10 ■ClftWSn/c§^7 0®^g|SEbat{C«-:JC»r. 

[0 05 8] ccr. ig8*m»T. mmmmMS^m 

ifiiEs. Ee©IH^{col:.-C|ttBj-r-5. HStt. *^ 

^^ifiiE s . E e©e5^S©iji?aH-C*S. 
[0057] |gI8{C*Jt>'C. «tttttS«?l6?feSS 

20 t^*. S4i©ci! 1 . a2«SS?ft*<b'CKa^aEH-cfiJffl 
•r'<**>©tgtHiir*»3. ccr. aujgo^-c* 

a 1 <!:)&: *<i:*©S«?{fe3t^*E s iO. 
^**ia2i!&Si#©S^5feMa*E eibrc» 

[ 0 0 5 8 ] ^ ur > mmm'm.w^m^u 1 2 5 «. 

Sm?fem:^?^*IHiS 7 7 J: o r*mi3 n/cSm?6 7 
0©^;>jg|SEbatK:Sr3(,»r. S«?l!s©«:*j^aEbat 

S*«-^ D bat= 0 *^-r -S, 

[0059] Ajte, c cr« s«m3tmsE e x^'m.^ 

*M#Dbat*0.{Cl/fc©». :?'U-^=JSIfpffi!f{c*-5f 
4 0©Iil^{ca:S:?'U-=<^rs^X VtmK.nimt^ji'iK. 

%n&ic^¥^^mcmtc3i>xS)i, Aifc, 3tms*M 

[006 0] 08{crsi?gb;fcS«fe5B6S:m^^i{iiE 
Sjl^f^-r^Jl/4 1 0 i or. @ 1 tC^LfcR AM 1 0 5 

©*w:t&i6^$nri»-5. 

[0 06 1 ] ccr. ia9*ffii»r. ^jsgiss^sgjc^t,. 
iSStfe^&BcSJa^f— :?';i'4 1 0©«JiSK:r>(,>riJigg 
■r-S, S®ffe^ftm?a^7^-7'JU4 1 0». 08{C0!I^ 
LfcSlirfe©3tlSJ:m3Sl^©fii^*. 7^-:/->U-7=^-3jYbL 
fcfe©r*s. ^or. S^rtfestfii^mjS!)^?— 7';i/4 i 
0 m;»?^Wi*«cS3a^ E **fl6S -B-fcf^- 

0 C-C. S^?fc(feiS^3a$7=— :?'-'U4 1 0©^>i;g|fi©|iS 



[0 06 2]$ 6fc. 0 1 0 , #s?ik^iae:ai!8!i 
[ 0 0 6 3 ] 0 1 0 «:tet,»r. mmtrnmrn^mm (m 

*-©S«Jl6^«mjar^a*>6S«ffe3iE«fiE s . E e 

*5e*r J: I > * S . 

[ 0 0 6 4 ] * . m'mimmm^n^u 1 2 5 «. 

0cDm:t>^SEbat{cS-3i»r> Smrte©«;t>giaEbat 

W[i]^We<W[i + l] 

[0 067] 
[»7] 
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li^ft^Dbat= 0*l%^-r5. 
[006 5] (;^7^2r:7*S3 2 0) ^T^-yT^SS 2 0K: 

fet»r. ia4K:^L/yfc*M*Jffli$iai oo©ss?fe3ta 
wmmtmMm^m^ 1 6 5 «, nf 1 (Da;'3ft7 5 iii 

77{cj:f3«^a$fi fcmtimm e bat«c» 

a^tBS7 7©jiij3tffi*i6*a?)?c=H5ECr)3(cgt®^^7!)im 
Er*0. «:^jg|fi*We [%] -CftSil?. sa?i63t 
iSS^^f—:/;V4 1 o-c. JWT© (S[6) 

i^X i , i + 1 CD5tS(a^*<DfflE [ i ] . E 
[ i + 1 ] ^JWTCC^^ (^7 ) . (m ) {CLfc*!-, 

[0 06 6] 

me] 



(6) 



J3=y (E-nE)^ 



[0 068] 
[|@C8] 



E'*" [i] [i] 



-(7) 

,_ajl_ 
' aE[i] 



£-"11+1] 



'E^'^i + IJ-e 



aj3 

aEIi + 1] 
•(8) 



[0 069] ^c*j, wm&mLmmm9'--:/}\,4 1 o-c 

E=EIi] + (E[i + ll-E[i]) 



[007 1 ] i brm-:JW6tirt»4. 

[0072] (Xf-^r:/S3 2 5) >^5^!?:/S3 2 5{C 

^^S1512 0«. 1 5{cj:-,rfittfi3*T,3^S 

«IE«iW:t; t P d i . WMimms^mm^ 1 2 5 sc J: 

f3 0. *-5f4 0©^/j:aiKSSfiit Te. tT 
a. tTb*S9:je-rs. 

[0 07 3] gam;»3ie^^«l^gi512 0«, «2Vi. 
(IKi) ~ (iJ[5) S«i:t>«cr)S;*c/«/MH;*j**(l 

SfiitTe. tTa. t TbS:— ,m{c^fe£-rS. ^eb^ 



[0 07 0] 

[t^g] 

We-W[i] 

w[i+i]-w(il •"^3) 

3 o(cta:^j$ns. -t-afs 0{co«,»r«. 

fit t T a i *) , araiSEMMSIf^Syi^ 1 

40 4 0iCliiJ]Stli. *-5r4 0{C-3C>-Ctt« SSh-'l'i' 

4 5K:a:t>3ns. 

[0074] (;3^7=-s':/S3 3 0) "^T-SSSOJC 

*st»r. liI4«:^b;t*M*iJSliJiai oo©x>i?>si 
f^S^SB 1 3 0 fi®ffi:^iB^8tiSg|5 1 2 0 

V >^^KA^«« o Q c ^giai-r 

[007 5] CC-C. 01 l*fflur. x>s;J>h;l,i; 
tTeix>i?>|5l^£f^Nci> C©i#©^S£SQ 
50 c©K^K:o(,»rSiHjTS. 01 1». 2fs:#6gg©— Jli* 
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[ 0 0 7 6 ] 0 1 1 (Cfcl^r. «|ft«X>y> h t 
TeimbXisf). Wtmit^mmQcimLXt,^?,, 

-:^>SghJUi'tTe«b> x>i;>|5I|Bgitf-sijBNc 
<-rJ5tfc%++yi»fli,@IEfir) ^^.iK. Beix>ep> 
h t T e *^-r 5fcJ6{C!iJS«:!RA^5ia o Q c 



(8) 



10 



000-92613 
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= C0077] cc-c. mi i<Dm%it, mm:faif7A 

atlhJV^T (Qi. Nk) €:ffi^Ltex>i;>m^|,^i, 
fv,^420 (05) iL-C. ia4{C7KL/cRAMl 

Nk+aJ:©^^^.c&©ffi;&®AS«©/J%$ C*3?*i6#JlSL 
t:t,»*. ^*et^/cx>y>@s^;^i,tTe{c-^u 
&.T<D (^10) *SSfc^!RAJg^ o Q c *So 

[0078] 

0] 



[0079] *tf)e.tlfc!RASmSo Qc tt. h 

[0 08 0] (^7^-^^8335) y(.f-y^S3 35iC 
*JC»-r. 04{C/r:Lfc«M$(l®I^gl 0 0©XO 2, 
WSStfflffll 3 5». x>i?> 1 ooi^y >5r{c. ka 
o Q c i^-W^*ijjSAr S J: ^ {c, ;^uv h)m 

^**j^y>3<'{c®Asns*r{c«, mmm^M^ifi 
s>^, -e-c-c. xn -;, ^J^§BSsct^^8l5l 3 5». ka^ 

<. JS^MiEf Sci-cS«ijfeA3l*a*+ + >-irji.Lr 

[0 08 1 ] x>i;>i orfi, x>s;>{cit^f;tt^p, 
tl/tx>iP>$|Jaj$tg2 1 o©$iJiai©ib<t. 5r 

5. ^a-b>-!f 1 7*P,«^ffiLfctRA^^K: 

^!RAjin{cB8-rSMiE*JDA. i^V>^^-C©^<!: 
*m©S^i:b*ia8&ffl8Ut-c* « <t C 6© r 1 4 . 7 J 

[0082] (;^7-?:/S34 0) X7^-^7'S3 40K: 
*jo>r. 04{c^Lft:«pi*(iaiSiai 0 0©X>5;;>m5S5 



-(10) 



20 



30 



^ :f3mm^w^ 1 5 o tt. >; > y 5 5 ±{c^a l tc 

fflt^r. 01 l{CmLfcx>y><Dta:t>h;Pi;#tt;&g 

[0083] IXiC^ J^>i^^Offl;^ h 

7 n Ai^©x>i^>ta:^ f. 2, ^4 2 0 ©ffl* 

815 1 2 0 (C J: o r^a& F g^ffl t T e 

y>i'¥i='#5 5{C»BB3nSx>SP>h;Uirg 
«tttTe r«. l^T© (»1 1 ) {CJ:-,r. 

[0084] 

[»1 1 ] 

tTer=iTB»x- ' 



1+k 



(11) 



40 



J=y ( t T-mTf ) \ (fitiTf »lT« f+iT.) 



[0 08 5] tLx::m>i^tii>, 

[0 08 6] (tfei 1) (cj:or^«)6ti/cx>t;>f. 

ii^i^mmm t t e r mMiiit}m^^sR 1 2 o fc j: 

^ r *i&yt j^ g^«| t T a ©sir* % tii:>J% 

mmm t t r i . m.mmm^wcm:hm v )\^i^m}m 

raTttifit^^ ^ffiM^J *J!J^T© i^l2)t 
[0087] 
[»1 2] 



[0 08 8] -r-s. 

( 0 0 8 9 ] x>t/>g|f^aa^^g|j 1 3 0 r^* 

?£5^y>^^iRA2SiSoQc<!:. x>i?>@|BttN c (C 

0±r,^(oQc. Nc) *ffiOffltf4S^^^. (Q 
i.Nk). (Qi + l.Nk). (Qi. Nk + 
1) . (Q i + 1. Nk+ 1 ) ©^tl-etl©ffl[T (Q 



-(12) 



i. Nk) . T (Qi + 1. Nk) . T (Qi. Nk + 

1). T(Qi + l. Nk+l)?r(iii3) ©-ffiJiC 

8J©fii«T'". B6f^©«i=&T»"iffii6-rs. ^ 

[0090] 
[IBil 3] 



50 



C9) 



15 



T-|0..«,,-f",O..»,,-,,nW -(13) 
[009 1 ] (^1 3) 0-«j^4SAK:our^#fl«, * [0092] 
fCteMLA:^^. (»14). («15). (»1 r«fci4j 
6). (ai7)«:^-r, 

-(14) 

«io-)K [fli 1 5 ] 

T""(«,M.«.l-r'"(0,„.M-^„„..,„^^ 

-(15) 

★ ★ t»l 6] 

f".o,.»..,i-T-"io,.«..,,-^„T,-.r„^iJj;Sfi2£iOL 
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[0 09 3] 



[0 094] 



-(16) 



[0095] 



old 



^^^20* 1 7 ] 
<Qui.Nk+|)-j^(tTr-mTr) 



Nc-Ni oQc-Qi 



-(17) 



10 0 9 6] tctcL. (18^14) 7) {c*j» 

[0097] fjik. i>i/> ^''^^'*la^Ei^<i:KA^^ 

[0098] (;^7^^':?-S34 5) >^f--,7'S3 4 5{C 

*>-t ^ r , n 4 fc,T; L tcm^^mmm 1 0 0 o-t- ^rass 
fiW'fasi^gB 1 4 0 tt. mMmt)m^^mm 1 2 0 
-c^t/fc*- 3? 2 0 ommm t t a ^mmn^-- n 

[009 9] CCr. mi 2*ffit,^r, *-ir30(D@ 
^Nr *J>i/^-\'^5 5(Dm^Wl) 

0©?8SS:t»Aa<!:, 3 0 ©i%^ h i; T a 

<||{CJ:^*M$(l{aWffi{cffl(,»S*-5f 3 0©|1HE|KN r 
A a i|6^ H^l'i'Ta©Mfig©Si|gia-C* 

•5. 

[ 0 ^ 0 0 ] 0 1 2 (c4jt,»r. mma^-'SKomm^N 

r4^Lr*i»). IKW{3:*-*©?«9ti:<jAa*,T^LT 



<!:«:^fiAa©f^,.=Sr©/il:^ f-.'t'i'Ta©*-^ra:^ 

h;i'5'v-^^43 0iLr«^5nrc»5. 
mmm'^mmmssii 4 oa. -fe^-ytcjcoif-arjsnfc* 

-i^m^lKN r i. «SW:^E»aatS|5l 2 0*i6-¥^ 
^nfc^-^rg^fittTai*^^. -t-^SSffltTa 
30 *«^r6?«gS;f3Aa4. v :/©*|s^{cJ:0*«)r 
u^. ccr^4i)6n;fc^9S:^;Aa*J*-$3 ofcta 

[0 1 0 1 ] HI 2{c^-rj:5{c. mm>isi^t 

[0 102] (X7^i,:^S3 5 0) ;^7--:;7-S3 5 0{C 

40 *jt,>r. ia4K:^Lfcmw^ja)iiai 0 0©*-$^;^, 
i^t^SSP 1 5 5 -t- * 3 0 ©iU:^; h Ji^ 9^(0^ 

soiiiittfc^ m.\2) -e^^^j^i^^mmj 'km 
t^r. El 2{C7ptfc*-i»3o©m:^7h-'i'i'#l4** 

Eif-r5*>©-C4)-5, 

[0 1 03] *-3»30©h;l.5»v,,:/4 30±r * 
-f©?g®m;^Aa<!:|5Iitef^Nr*i6^3e5,^ (Aa 
Nr ) *S{f)Htf4<g^,=S. (Ai.Nk), (A i + 
SO 1. Nk) . (Ai. Nk+1) . (Ai + 1. Nk + 



ao) 
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1 ) ©-etl-enofiTa (a i . Nk) . Ta (A i + 

1. Nk) . Ta(Ai. Nk+1), Ta(Ai + l, 
N k + 1 ) ©fii*MSfr^-fl3K* 1 8 ) {C^-r. 



!|tHI20 0 0-9 2 6 1 3 
18 



* [0 104] 
[%1 8] 



Ta'"(A, 



[0 105] (m 8) if>^mt^^i&^-^.<m<OMi^ 5«C0 106] 

WftBSfs:*. (« 1 9 ) ~ (f&2 2 ) {c.T^-r. »j [» 1 9 3 



,-|A..N,)=Ta"-(A.N»)-«(tTr-.Tr)-fej^^ 



CO 1 07] 



★ ★ [SS[2 0] 



Ta"'{Ai 



=Ta''NArt,.Mt)- 



t (tTr-mTr) 



~(19) 



Aui-A. 



^ Ajti-Ai 
-(20) 



[0108] 



* t!^ [?Bi2 1 ] 
'(A|.N,,,)-T.'>%A..N,,,)-.|,Tr-n,Tr)^f^^5j^ 

~{211 



[0109] 



♦ ♦ [Sfc2 2] 



[oiio]ytyei/. (»1 9) - (»2 2) Oe«« 
[0 111] (;^f-?yS3 5 5) Xt-'^-^'SSSSJC 

*st>r, S4cc^L/fc«M*iJffli^ai oo©'=e-:S»^ja 
$ijffliai{^a^a5 1 4 5 », mmmt)S^m^ 1 2 0 

4 0©li;t7aAb*#W-rS. »6b©:^». *-:S»^ 

gKwaaftfts^jesB 1 a 5 tmwt-ci> »3 > -t-^? 4 0 <d 

i'4rO<Dm^t>Ab *-if4 0©^^h;U47Tb 

Stii>. »fflSti;te«:^KlAbtt. *-if4 0{ca:t;3 

[0112] (:^'f--y:fS36 0) :?^T'j-:fS3 5 0ic 
*jt,5-r. ia4(C7KL/c»M$iJffli^gi 0 o©-t-i?ffl:^ 

!|$tt=¥:SSPl 6 Oa. *-:5»4 0CDfctl:^;f-;Ui7!|$^©i^ 
S*?f^. •9->^i='«|5 4{C|S;SL/i:m2© h^bi^-fe^ 

•!^7 2©ffaniimT s fiam:/3iB»st:eiK 1 2 0 k 

J:'oTSCfflSn/c^:-if4 0©B©h;l/i' t Tb 

(iS[2 3 ) (Dmmns^j 2 @ 1 2 

Art©*- r/f'-if 4 4 0 *fil^lBBf-r'5 



30 



-(22) 

©■C*.5. 
[0 113] 
[^2 3] 

y (tTb-mTs)^ 



J2= 



•(23) 



40 



[0 114]BP^. (1^2 4) K:a;f3> *-$4 0©M 
«^;Ab<!:|5|KlgtNs*>e.S*<5,.r6 (Ab. Ns)* 
ffiOHt?4«^.* (Ai.Nk). (Ai + l.N 
k) , (Ai. Nk+1). (Ai + 1. Nk+1>© 
■en-en©ffiTb (a i . Nk) . Tb (Ai + 1, N 
k). Tb (Ai. Nk+1). Tb (Ai + 1. Nk 

+ 1 ) (omiwrnn. 

[0115] 

[0116] (SE2 4 ) immbrmb^^i^.^jc-zf 

i.>X<DMimt£Wm^^. <!»2 5 > - (»2 8 ) tC^ 

•r, 

[0 117] 
[St2 5] 



Tb""(A.,N,)=Tb'' 



(11) 



19 



2000-926 13 



CO 1 1 8] 



(Ai.Nk)=Tb (A,.Ni)-e(tTb-inT$)-ig7;;;rs;-7T;;^ 

-(251 

* * [86:2 6] 

Tb""(AH,.Ni)=Tb"^AH).N»)-e (tTb-mTs) i^'^X A.'I^Ta,^ 



20 



-(26) 



[0 119] 



Tb'"(A, 



N»H)=Tb'"'(Ai 



[27] 



£{tTb-mTj) MkJ-Nk AurA,- 
-(27) 



[0 120] 



★ ★ [»[2 8 ] 

Tb'"(AH|.Mui)=Tb'''*(Aui.Nm)-e(tTb-..nTs) \'~X f^^l'^ 



[0 12 1] Jiy±©giWr«. 2-:><Dh)l^^-by 
1f>+'i'*S5 4±©m2©h;l'i'-fe>tf7 2m»J5:C»J: 
14o^S{c{i. > iz+'i'iiiis 5 {cSKBJcSiaL^ i 

*. (tfcl 9) K:^ttemTsOf^ibDK:ffit,iSJ:^{c 

[0122] ^AimmLfcju^ic^ :^m&mm\c^i\ 

Wim^T-^)VA 1 0=&2y;MiBrL. x>»?>m:^,<$ 
tt^WSPi 5 0<&ffl(,^-r. x>i;>ui:^h^ui;v5,:?-4 

2 0*^t.. *-:S'ta;^j#tt:^gg|5l 5 5. 1 6 0 

■=e-iftt:^jhiU5'V2,:/4 3 0. 4 4 0*Htf 
•rs c i (c J: f) > tt;^iis^Ki:^e«a«%«fi)rr s«M 

s. 

[0123] m 1 3 *ffit,»-C> *^|I|©»2©3I 

im^''Cj;:i>mmmimicr)\,^xwmti. mis 

pg*0®5x;^7^A©«fi£«. El {C^L/fc4>©<t|g«-C* 
ix;^f^A©x>i/>$i|iait/::^f^A©^fiXtt. 02{CmL 

-r «:»P5*(Hiiij6a©s/;;< 7" Afliifitt. la 4 jc^u ^ 



-(28) 

[0124] *«ssff5si{c«MJ(iffl^s 1 0 oomm 

^S3 3 7. S34 7©tea*iiJ)nLft:fc©r*S. 

[0 1 2 5 ] >^7^s>7's3 3 7(c*jt,»r. x>y>ffi:^ 

#tt=^Sai515 0 (H4) «. x>2/>ffl:>jOD^f©^tf 

*^36>%«Bf-rs. x>s;>tH;^j©*©^ffr*5Ji^ 
{c«. ;^7--:'7"S3 4 0fc*jt,>-c. x>y>ft}:^>!|$tt© 
^S*ff5. x>t;>m;^7©i?»©^ffr^ci»^{c«. 
30 ?>7'S3 4 04;^+ >:7-Lr. >^7--:»:/S3 45© 
^ttS{cjity, cntcjro. x>i?>ta:^jh;u4»i($f4f»_ 
ifO^Sft. *M*Jx>iP>i 0 (H4) fs^h(r>Wi<D 

±l/-ri>s<bar{c©;«»?rbn*. cti«. ^^©^tf 

©J:5K:. -t-i^S 0©ff±tfi{CX>S/>til;^;h;l,4^!^ 
tt©^S*-r4 C<!:{C<t»3« *-if30 ©ffl:t>«Ftt*S^ 

{tLfci*. K^S(cJ:f)x>i;>ui;^hju^!^^^_- 

40 xLkimmiti.h. 

[0 126] SEfc, ;^7--:;7*S3 4 7{C*SC>t:. ^-^r 
Wi'Wf&^^UX^^ (S4) «. *-5»3 0©*©^ 
ff3&>*SBlI^*^?:fiJ»r^S, 3 0©*tC<fcS^ 

tf^-H^Sjlff ifi-C*) SiS^{C«. r^-S 3 5 0 {C*i 

l^T. *-3'a*!KFttO^S*?f5. *-5r3 0©;?»i{C 

0%;^+»7'L'T. ;^f'v^S 3 5 5©®a{Ciitf. c 
*l{CJ:f3. -t-f 3 0©(li:^;hJUd?it$147^-3f©^a 
fc> *W*s-t-if3 0*>6©ai:^7©*r^?f*st,»{iii 
50 ifeLrt^^itf. r%*>%x>i?>i o©a:^;*Jo©Ji 



21 



[0 1 2 7 3 ?c4b. JW±OiJiKr«> 2o(ir)hiU^''fe> 
•9->^i='iJl5 4±©||2(D hJU4'-fe>1f7 2ffll,>&t,»J: 

i4©^s«c«. >; > i^^^-t'iiib 5 icmsicmsufcm i 

©h.»l'i'-fe>1^-7 IWftaiffimTr i. S3fc^0ft:» 

i^i^m-cotXD^^^ y^t, (St 5 ) cDtfitt*- ^ > h 

*. (*!tl 9) {C^LfcmTs©ftb«3K:fflt»SJ:^{C 
Si€:*BS Lfc«WC 4>^S*itf 

J:Ox>i;>>l O-f'^-^f 3 0©ffl:^ l-}l'i^<^y=-ii 
C 0 1 2 9 3 ;^{C. S 1 4~ia 1 6*ffll,>r. 

sr3©*Sfi}gffi{cj:5«ss»iai:Sf5S{c-5i»rsig8-r-5. * 

oQ. 

tTe=ae --jj^-bB-Ne 
[0 1 3 3] tKo-C. C<D (^2 9) (0%^&c. be 

[0 13 4] 0©!^ttCcpg*DS-'N-5jf-3f a5« 



(12) !^ra2000-92 6 1 3 
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* 0 1 4 *^i!B©m 3 iom&miSiic J: smiiaHjar^rs 

1- 5TO$IJ{SIJ?g©^SF*j^;&^-r 7 a - ^ -p - 

M*liai2^;^r-A©x>i^>$)Jajt/;^7^A©«l^», 02 
{C^ Lft: *>©<!: I5l«-r* 0 . *j|JSJ^,^{c i i^ffMi® 
^<S*lltf-r4*ia|®itBa?a©i':^7^A«fiRtt. 04 «: 

[0130] ^5iC7ikL-ftmmmmt<D^fti,imm^ 

420(Cf^^r. x>i?>^t^JS^S;/^•7^-^ae. 
be42 0A*Mt<^ ^-^W;^ h :/4 

3 0. 4 4 0(cR^r« *-fa;t»aiisi;^<5y-3f4 

30A, 4 40A?:fflt,>5J;5{CL'ft:Ci{C*S, 

[0131] Mmicmwitstifcx.i^iy><Da:fjnmt. 

lai 2{C^L//£lhJl'i/V-;,7-{Cf^^3tlS3!|i. 

x>i?>{c-oi,>-c. Hi l©h;l/i'-?2»:/{cj:») 
(f^l 0) T?#A6n-C(,^fcx>y>6r> (@g) h^l-i; 
i (SM) i^y>^«Aa«SSi:^x>t7>I5I|te|^Nc 

<o^mt. saiic*ffit,»4cit?. OT© (IK2 9) i 

[0132] 
[^2 9] 



ae""=a 



.old 



dae 



old 
= ae -e 



-(29) 

30»c c . be ©^g43£d6^,ie*. 

[0135] 
[IS30] 

1 



(1^3 0) . (|g(3 1) 



ItTr-niTr) 



-130) 



[0 136] 



★ ★ [»3 1 ] 

be''"'-e(iTr-inTrl 



1 

Tn 



l-Nc) 



(31) 



[0137] isi^ifc, mmmL^mi:>i>mw)^ii>h. 
^^30. 4oo-en«n© (as) tH:^jhiU^im9« 

dfeBi-t-iJii^ciig^tj, (ii;2 9) {cs-r-sf^:!^ 

31— ©laifijgjffi i I3I««:. it ©i|$f^{l:«^wr « 

[0 1 3 8 ] 01 4©7 0-g^i.-hk:^-r^7='y 
3 3 0A~S3 6 0 A{CO(,>rittgg-r5. 50 



(X7=--;»:/S3 3 0A) ;^^i'7"S3 3 0AfC*Jt,>r. 
04 iCml>tcMWgmt^ 1 0 0 (Ox.'^Vlym^WSkM 

1 3 0 &mm:hm^^^ 1 2 0 r^^Lfcx> 

»A^fioQc4, (tS[3 0) Si>'x>iP>tH;^a|& 

^>'N-7y-5r4 2 0 AK:«Hrt3nfcx>*;>m:^ai&iC 

--s^^-^fae. b e ^rffil^rSttBTS, 
[0139] (;?iT-2»7-S 3 3 5 A) ;^-f-^7'S 3 3 5 



23 

®A^^ o Q c fc-tt^*iitA^5 J: 'iic. xa^ h 

^^mr^Sic^cD r 1 4. 7j (c/J:5J:'5jlss|fe^4 

[0140] -^:?'S34 0A) ::<7=-5,:?'S34°0 

Afcfci^r. @4{c^L/t*w*ijjaiggi oo©x>i; 
>a;t>4$tt^Sg|5 1 5 0 y > 5 5±{csg 

r'Srm^r, Ell l{C.^^Lfcx>i^>cD^^^;^^;^>/^$14 

*es!i^ST€., -e-Lr. (sstao). (i!(3i);&« 

>i^>Hi;^SISjKy<7^-if 4 2 0 Atcftiffi-rSCifc 
[0 14 1] (:^7"u':/S34 5A) XT-5.yS345 

Atcteo^r. EI4{c^L;t»M*iJ®ilgi oo©*-^? 
«i««(i»«f^s9{S^ 1 4 0 tt. ^m:^m^W:m^ i 

2 0 f btt^~ it 2 0 ® gSffl t T a i^n^ 
-f^mA&i^ *-*a}:^ffli&^^N-^^-5r43o 

[0142] (^T^f :^S350A) xt^-,r»'S3 5 0 

mtiim^^^ 1 5 5 {*. *- 5f 3 0 ©ffl:i^ h ji i'^tt 
©=^g«rff5. -ftr. (1^30). (mi)mm<D 

liS^<7y-3r4 3 0A{C^«iW-r*C<!:{CJ:or 
y-^'©KSf4ff5. 

[0 143] 3 ^f^i.T'SaS 5A, S3 60 A 
;^7^.yr^S3 4 5A. S3 50A©to* 



(13) 



10 



20 
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[ 0 1 4 4 ] Aj:;fo. 9b:bM<Diiit>!m<D$mnmmit,> 

•rsa:5{cor«>it.fc©rA*, ctifcjir), ^^ji^ 

[0 145] CC-e> mi 5SCXH1 6Sfflt,^r« x> 
1 1 6 3»:|SBj©_||i(ggj|gK:J:5*^jap 

'So 

[0 1 46] mi 5K:5^-r^f5>-$^_7';Ki. x> 
01 6{C7n-r/<5y-aff—:/^U{3:^ i>i^>lHl3Eifc<t 

> - if 7^- r/^U *>|g»{c«fig^ ti S. 

[0 14 7] x>i?>0|g|^;!,jNer*Si# ae» 

Nk^N6<Nk+ l**/cT'C>7'-^i';^k-C©ffiA 
k. Ak+l*ffll>r, (»32)©i^{c, 
[0 148] 
[i{3 2] 



a e 



(32) 



30 



c 0 1 4 9 ] i Lxmmmi.xmi-wLt;>tii>. 

[0I5 0]^«{C. ^/Uf^- 



oU 



_dj_ 
3A|, 



=A»"'- 



e tCKt) S 7^- l/jbf*- :Jr A k . 
(833). (»34)«Cj:t). 
[0151] 
[IK3 3] 
3tTr diTe 3a e 



A k + 1 ©^Sfj. 



_aj 

dtTr 3tTe aae 



Ak j___L „(3j, 



[0 152] 



k ■>«■ 1 old 

Ak*l =Akfl -£• 



aj 



aj atTf aiTe aae 
atTr atTe aae aAi^, 



'Aim"'- 



•(34) 



[0 15 3] iorff*>*is. 

[0 15 4] M-^y-ifb e{CB9-rSf^-:/;U7='-3r© 
I5I«(C. (»35). (»3 6){CJ:») 



[0155] 
[1^3 5] 



SO 



2S 



Bi"'=B»°''-t 



3J 
dBk 



old 



-£ 



(14) 

aj atlr 3tTe 3be 
atTr 3lTe 3b e 3Bk 
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-Bk -eltTr-inTr)-pjnr(-Nc) Nj^j-Ni 



(35) 



[0156] 



a. ""-n. 
Bitl -Ok+i • 



3Bk+i 



* 

■Bui 



* [me] 

aj d»Tf 



-e 



dtTr 3tTe 



atTe 

TBiT 



abe 



=Bkti*"-e (tTr-mTrjjfY 



(Ne 



Nkti-Ni 



aSkti 
-(36) 



[0157] iornt>ini>o 
[0158] ti±lttiaL./cd:^{c. 2|s:|li6JKSI(cJ;tv 
«. «i:*®-?'«i:^es««*«fi£^i»W©«tfiiESRa© 

[0159] -XiC. S 1 7 ~0 1 9 *ffiCi-C. 20 

[ 0 1 6 0 ] 0 1 ic^LfcmmmMt(o^tc?>mm!^, 
tt. 0i{c*ji,>-cffl(,>-rc^fctt:^jasir*4*-3r4O>& 

>10i. [nI|g|ST*-5)iC6©*-^3 0?:<i;^ri> 
*-:5f3 0«. x>i;=>©m;»3$65 6±tCi9:g$tl 

l5/c. Si«c*ji^-cfflc*ri^/cab:t>es^r&s 30 
mmmmmm 5 0 ©f^t> •} tc. s^^ii^i s 0 ^ffi^cr 

t^-S, i>t^> 1 0SJ>'-t-3'3 0©tfl;^«. |gS6l*5 
5{ceiSn. WS6 6A. 6 6B*^^S. 

CO 1 e 1 ] x>i?>i ott. x>*;:^sfliaiii{S2 1 0 

{Cj;^r$llffll3ti-5. *-$3 0». *-5'f(Iiaiilg2 

3 0{Cct:-o-cm$n'&. iif3^i£<a8o». mmmm 
[0162] mm^m^ 1 0 0 A«, 3^>iy>mm^ 

g2 1 0 *-^$IJffl^g2 3 0 i, ^jS^$IJ®^g 

2 8 0<hm«<i#&«jsi^sn-rtei5> cn6©-s$iiffli*s 40 
jE2io. 230. 280 imtmm-n, mi^mifm 
giooAji. ^mmmmm.2 8 oicMbx. 

i ©f&^fii4ffi:t;^-5. -e©ffe©«fiS«. iai{c^L//c 
fc©<!:PI«-C*4, 

[0163] yjK:. 0 1 8 ?rfflur. *||iS?i5SgccJ:S 

mm^myfmiimif-r^mmmmmMi 1 0 0 a©s^;^-?' 
[0164] *ii5gjKsi{c j:smM$iJtaaig 1 0 0 A 

W. BlSlgSilh-'l'i'jSlt^l 1 Oi. ^»S1 1 5<!:, 
mMm»^^& 1 2 0 A i . Sm?lfc3iEmS^*iJ5£SU 1 2 50 



5<i:. x>i;'i/^{'pa9iSgpi 3 Oi. :^n -:»h;ups 
SmSP 1 3 5 i . f SijK$IJ®S{^S^^S|J 1 4 0 

i. x>s;'>ffl:^j!|#f4^sgpi 5 oi. *-a»m:^«ftt 
^mSH 1 5 5 i . Sm?lfe5tSt^^m^WSP 1 6 5 i 6 

-i'SitSlJaiaif^a^^ge 1 4 5 -t- 3»tH:^)!^^ 
SSPl 6 0*i)&:C»««Si«c-5ri,*5. 
[0165] g®i2^^gUl 2 0A». mWSl 1 5 

{cj:-,rsLasti/i:a«ig»m:?3tPdi. smm^^ 

S^m^m 1 2 5 (C J: -5 $ nfc^«S*D bat 

-c. x>i»io. 'e-itsoisi.zmm^mmoom 
mmmm^s i o o A*«5£-r^sgs©i*fflAj:ttf¥K:o 

c^-c». HI 9©7a-5^f"h«:fflt,»ri¥a-r-5. 
[0 16 6] lai 9*fflC»r. 01 8{C^L/c* 

0 0A©MaF«i^{co(,irgiH^-r€.. laigtc^n 

7'3 2 5 A©«biW:tFE»^««HIfc-W-C* 0 , C© 

zfSSbb. S 3 6 0©A5ffi*S)5:<!&:ori>S*s. C*i 
tt. 4 0*flaiifj:(,»fcJ*-C*-5. 

[0 167] (X-5"-»-7*S 3 2 5 A) .y:/S 3 2 5 
A{C*it,i-r , 0 1 8 iCmbfcMmm^^S l O O ©S® 
tii:;^Jie^^«SP 1 2 0 A«> 1 1 5 (c J: 
3n/cS^^tti:t) t P d <<:. S^^S^flJ^ 1 
2 5{Cj;-p-r^^$nfc^mS*Dbat£. »jl-fe>1f 
2 1 K:<J;-3-r«ltiJ3nft:*jSVfca-:Jt,»-c. x>i;'> i 

0. if 3 0 ROfjjR^jStS 8 0 ©«5S^ta«S««i 
tTe. tTa. i 

[0168] Sjgtii:^jgB^^aJ 1 2 0 A(J. ^jlV 

1. (»i ) ~ («t5) i. #tt:trt8©«;«c/ft/Mil:^ 

*$IJi!i5j^#iL/. 3tmS*Dbat<t$3SV<!:*>6*Sa 
'iJS^SHl:^><»: SefgfttH;^ t P d f:mfc L . «!S©*S 
/hit-4fc*©«i:^3©M^i±?&*Ji)SCit?« ss^ca 
ig@ti«i tTe. tTa. i ^-jSK^l^-r -5. 6 



as) 



27 



« t T a <h L r^ea; D . 3?mSSE*fJMI{'PS9i;£g5 1 

[0169] *M©«B£gBn°D©!^tt^<b<D^SCCMtoS 
^g»*S-r*S (fSl 2) . (»13), (1^:18) 

/ch;Ui'-fe>1f 7 l©tHWffi-C*D. tTr«. mi©*io 
T""(Qi.Nk)=T°"'(Qi.Ni)-e (tTr-inT 



!^ra20 00-9 2 6 1 3 
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SIJiJKflSiPfilic. x>i?><DUJ^hJl/i'B^fiitTe 
r i-t-^i 3 0©tH;'3 hJl'i'gMfiit TaCDiffl-C*-5. 

*ftW^cMlif^-c*.s <fc C 5© (1^ 1 4 ) ~ <fS 1 7 ) 
(» 1 4) tt. J^:^T© (Sfcs 7 > (ca^iftbs. 

[0170] 
[^3 7] 

Nwi-Nl Qiti-Qi 

-(371 



[0171] Jjcfc. ^^mi^imt. x>i;J> 1 0 i*- 
df3 0<i:®fa{Ci7 7 -:'9^?rS:W/<:*Mfi:*fL/r*>®ffl-C 

*3 0©W;^;h;l/i'!^ttf'-df©^S«:. ^^v^mWi 
^. M2^ji«fcJ:^ffi:ti©ja3^^4ef-&-C^S3i*-5 

[0172] ^:x±mm btcj: ^ ^^j^ssk j:n 

tScm^f—:f)i4 1 o*^i>:MfrL/, x>i;»>a::^j# 
tt^SSP 1 5 0 %fflt»r> x>i?>to:^7h^i'i»-5'trp'4 
2 0*M«fL. *-^ffl:^)!^^S3|51 5 54fflC»r. 

5fHi:^ h ^l/i' V ^4 3 0 *iegfr S C i{c J: O . 
«P*i!i^86:^ea«fll*fllES-r**M©«fi5ESIJia©#tt 

[0 1 7 31 yctc. a2osofS2 i«m»r. 

122 0«« :*^HJ©^5©||i©^^(Cj:S*M*iJia 

[ 0 1 7 4 ] 0 1 7 icmbfcmmm^iio^tc^im!^. 
01 7{c*ii>rm>T:t,>ifc«i:«sr*s*-^r3 0 

1 0©*©^— ttjtJjlSiO/cCit?*^. 0 

1 7 <!:i5F««:. wttimmkm-viibims^mms o*« 

^■Ct^S. x>iP>l OB. x.'^iylyWm^m.2 1 0(C 

J: o xmm 3 n ^m^ata s o ». iS]£ia$<iijEi^s 
2 8 0«:j:-:>-r$iJiBJ3n-5. 

[0175] »M$IJiaiSlg 1 0 0 B». x>i^>*IJS(S| 

g2 1 0 ^mmwmz s o i^^a-^w^s 

n-Cfcf). cn6©#$W^2 1 0. 2 8 0«:«&S*II 



iai-rs. *w*ijffl$ig 1 0 0 8 
OfcMLr, aiitb i ©j§'^*m;t>-rs. ■€■©«&©« 

fiSc«, 01 7{OT^l,/c*>©i|sI«-C*-S. 
[017 6] *lfe663Kffi(cj;S»M*9m;?ffi*3lff-rS 
^MUW^S. 1 0 0 B©i^;^7^A^fiR{i. 0 1 8 (CtfL/ 

2 5. •=e-*aaE*(itsiiaif¥«3i5es5i 4 0. •t-^ufi:^? 
^^ssu 15 5. mmmmmmm^m^ i e 5 jsi^c 

<)a:»3. 01 8K:^tft:«3aE^j?B£g|51 2 OAJCfi;^ 

«3aiB»^^3Bl 2 0B*«*y!:fe©-C*6, 
ie^^li^SBl 2 0B«, m#Sl 1 5K:J:r>T#ffi34a 

fcmmmnmtsiPdt. *ii-fe>i^2 Hc^to-ceia 
8 0©«aftaiE@«fitTe. i%isse-r4. 

*MM0«gl 0 0 B=&«fiS-r-S#gp©Sfifffl«:»f^tco 

30 i»r». 02 i©-7n-5=--».- h*ffit,>r»i^-r4. 

[0177] i>C{C. 02 1 *ffl<,>r. 02 OtCnsUyt* 

0 0 B©«isrtif(c-:)(,»rittig-r€.. ?cfc. 02 ik^ 

-^■/3 2 5B©SJiHl:^iB5J^A!!fflAil*-e*D, d© 
^»7'S3 4 5. S3 5 0©i!mi*i^:c<^C-3rt>S*s. c 
[0 178] C^^-^ys 3 2 5 B) J?if^v^S 3 2 5 

40 B{c*si,>r, 02 0«:mLfc*H$fKaiSlgi 0 0 B©S 

aa:^jiB»a«ea5 1 2 o b «. mfm 1 1 5 tc<fc o-cst 
a§n/ca«igKia*t Pdi, »ji-fe>tf2 ucj;-, 
rtfea$n/c*av{c»-3i,>r. x>i?> 1 osy^tse 
saas 0 ©asftagasfii t t e . i 
[0179] saffi;^i5^gisgi5 1 2 0 BB. «av 

(1^ 1 ) ~ (fBt5 ) i, ^5l!ti:^«©S;A:/g/jNU;>3 
50 T-5. *«?>6n)'tiffl^-&». x>i?> 1 o{cot,>r«^ 



(16) 

29 

*r'<*gSh;l/i'«itTeib-C^**). x>i^>» 

CO 1 8 0] ;^7=-5»::^S3 40Kfcit^x>i;>ffl:t;f- 
{J. (18:3 7) CCf^3n5SC{<:<fcS. fciTclx. mTr 

». 02 orx>j^> 1 0 ijfem^sis ocDiatcsg 

$n/ch;L'i'-fe>lJ-7 l©tHS!lfilralE)i). tTr»x> lo 
i?> 1 0 ©H«j h f BSffi t T e r t?**. 
[0 1 8 1 ] *ilJiff$Sg{i. x>i;>$r|5|gi|jc 

[0182] «±<Dift?^L//cJ: ^ fc. *|lifiJgSg«c<i:n 

#-©«i;^j!g?:^-3.«M«:*ji,>-c*>. mmfit'^m 

C0 18 3];^K:. S2 2 4ffll^r. *^?5©I|6CD|| 

lcr{cPBSt^54<-n«S4iCx>i;>{cft^r. mu^m. 
©rtKitt^imt-r siSF^awx >i?>K:geM oft: to-c 

[0184] JKDJ: ^/j:mW-C». Sm*:^ h +fc 30 
i^Jfi^i. y->{ciS*B^-ex>sp>H}:^hJi/i»© 

[0185] *je66j^JiSK:J:S^M*iJ«friS*Sltf-r 

^MSlJtSPi^S 1 0 0 B©'>;^7^A«J5)t». S 2 O {C^b 
[0186] CC-C. 132 2^m\.^X. **JS?l5SiK: J: 

i,>rittii-rs. His. 02 2cc^-r7n-^+-Kc*j 

t^r, 02 1 itffil-rs*«. :^T-':;:7'S 3 30A«» 

[0187] (^^f-5»:/S3 3 0A) ;^-f-9 7'S33 0 
AJCfcl^-C. «M©l®ilg©x>i5>aif'pfij?i^gpl 3 
0», gjattl:^S3^^^gP 1 2 0-cyi«L.fcx>5;>B 

SiaoQcJ&mtiir.S, c©i#. aM©SlK<mccic; 
i;r> ;<H'+ate^Jc«, x h -r+a^£^x>2^>m 
:^;h;Ui'^ -;»7'4 2 OA€rffifflU. ';">SI£^{c». 50 



#^2 0 00-9 2 6 1 3 
30 

y - >aiEi^x >j;>>m:^jhJUi'-7iy:/4 20B 

[0 18 8] (;^7^s'yS3 3 5) ;:^^!y7*S3 3 5«: 

*jt,>r. wmiii^y^w<o7.uy FJUBa^maji 35 

«. x>y>i 0©->>J>5r{c, KA?MM«oQcft:W 

[0 18 9] (X7='i'P'S 3 3 6) :^f-5'7"S3 3 6CC 
*JI,>-C. x>»P>#tt^sai 5 0». >^ h 

40A(Cjt*. ^^-C^CWntf. :^7-v-fS2iZlK.m 
is. 

[0 19 0] (;^7^?ys34 0A) xh-^^^-ae^K: 
«. ;2;7^-;»:/s 34 0 AK:*5i>r. *pf*«®SIS©x> 
J^>W:*»«ff4^SSPi 5 0». ^^^^'•b>■;^^cJ:Oit«'J 

[0 19 1] (;^Xf:^S3 3 7) ;^f->;.7"S3 3 7fC 

x>i/>#t4^saBi 5 0{*. y->a«*>5 

*^**iJWfU. 'J->aK^r*n«. ;^f--^:/S34 0 

[0192] (Xf •^^•S34 0B) •;->aKB#(i: 

Xf-y7"S34 0B{C*jl,>-r. m?S*(Jffll^©x> 
e^>Hl:*!»f*^WSP 1 5 0 «. h;l'i'-fe>-tf-K:j:r)if-»l 

[0193] JW±©|fi?8tfcJ: ^{C. ^t^JSJgJIStcin 
[0194] 
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